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only Guth makes Gratelite louver diffuser* 


*y.s. PAT. NO 2,745,001 


CAN. PAT. 538,245 
¥ 


1} Company 


2615 WASHINGTON saivo. sT. cours 3. mo. 


June l, 1959 
We take great pride in announcing the new 


NON-COMBUSTIBLE 
“NC GRATELITE*" 
LOUVER DIFFUSER 


In the past four years, over $100 ,000 .00 has been spent 
on the development of this grand, new lighting tool. 
There have been hours, months, even years—of tedious 
testing, expensive experimental molds, heart—-breaks and 
"what-have-yous" - We've been through the wringer on 


this baby—but now we have 4 great new product to offer! 


For the first time, 4 fire resistant, molded plastic 

louver is now available to our lighting trade. This 

louver has been listed by Underwriters’ Laboratories, 
This places 


Inc. with 4 low 25-rating. "NC Gratelite" 


oe: This places “T’ = ——— 


in the non-combustible grouping. 


"NC Gratelite" will be cataloged in the immediate 
future. Deliveries can be made after July 1st. 


Gr tel 
B. Guth, Jr. 
President 
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STARTERS IN QMB_ 
PANELBOARDS! « 
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IT TAKES ; IT TAKES ae 
41 HOURS annG6GFEET © £12HOURSannD 30 INCHES 
OF WALL SPACETOINSTALL gj OF WALL SPACE FOR THE 


AND WIRE SWITCHES SAME INSTALLATION WITH A 
AND STARTERS LIKE THIS QMB STARTER PANELBOARD 


Why mount separate starters and disconnect switches? 
It costs extra money. It wastes space. It takes a lot more 
time. QMB Starter Panelboards give you a safer in- 
stallation because you can’t open a starter when the 
switch is ON. They give you a much better looking 
job. Since they can even be flush mounted, they offer 
a lot more installation flexibility. QMB panelboards 
accommodate reversing and non-reversing starters, 
sizes O through 3. QMB switchboards and unit sub- Notice how the plug-in switch unit ; 
stations handle sizes 0 through 5. All of them are avail- te de prc yrs! ouea 
able, factory-assembled and wired. Or get enclosures, when the switch is in the “ON” position. 
starters and plug-in switch units from your Square D It's easy to order these starter and switch 


dikes : units. See Page 57 in your Square D Digest and 
distributor for on-the-job assembly. asics uate endian” 9 


EC&M weavy inpustry ELECTRICAL EQUIPMENT...NOW A PART OF THE SQUARE D LINE 


SQUARE J] COMPANY 
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Unlimited mounting flexibility is built 

into this Reelite. Universal type 

mounting bracket for wall use. Hook 

eye for ceiling use. Plugs into receptacle 
Positive stop action. Equipped with 
handlamp, guard, switch and half reflector. 


nA 
tle f 
, oS . v 


A finest quality Reelite with con- 
tinuous 360° swivel action. Unin- 
terrupted power with double silver 
alloy collector brushes. Handlamp 
must be ordered extra. Special 
vaporproof model is equipped with 
vaporproof handlamp 





1500 Series—Outlet Box M nting 


Hanger plate fits neatly over any 4” 
tagonal outlet box. Up to 50 feet 
rd length depending on model. 

Handlamp must be ordered extra. 

*Special light spring tension 

models for use by garment manu- 

facturers. These models will not 
upport weight of handlamp. 





Wille ve cD 


Gives complete details 

on all models of 
APPLETON portable 

Reelites ... with 
accessories illustrated 
Write for Free Bulletin 
PRT 259 










APPLETON Reelites 
help prevent employee 
injuries due to extension 

cord entanglements. 


You get MORE when you choose an... 





Greater Selection 


Lower Cost with Finest Quality 


No matter what the need, you'll find 
there’s an APPLETON Reelite to do the 
job...a reel so sturdily built, so well 
engineered it’s a bargain at the price. 


Eliminate the hazards of tangled, twisted 
cords and assure yourself of durable 
equipment that gives years of service... 
by installing APPLETON portable Reelites. 
All APPLETON portable Reelite models 
are equipped with regular 2 or 3 conductor 
SJO cord. Where 3-conductor cord is 
used, the Reelite is grounded since the 
extra conductor is connected directly to 
the Reelite frame. 


Handy Order information 








[CATALOG CORD | CORD | CATALOG CORD CORD 
NO LENGTH | TYPE | NO LENGTH TYPE 
RE-7P2 25 Ft. | 18-2SJ0 I RE-1519G 40 Ft. 18-3 SJO 
RE-7P2G 25 Ft. |. 18-3SJ0 | RE-1520 50 Ft 18-2 SJO 
RE-7S2 25 Ft | 16-2 SJO I RE-1520G 50 Ft. 18-3 SJO 
RE-7S2G 25 Ft. | 18-3 SJO RE-1521 25 Ft. 18-2 
RE-7SV2 20 Ft 18-3 SJO RE-1521G 25 Ft. 18-3 
RE-1511 50 Ft. 18-2 RE-1532 12 Ft 16-2 SJO 
RE-1519 40 Ft 16-2 $JO RE-1532G 12 Ft. 18-3 SJO 
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“This is coing to save a lot of money!” 


Time and again, an electrical contractor and his Graybar 
man, thumbing the specs and combing the catalog over 
midnight coffee, come up with important savings 

It wouldn't be possible without Graybar’s complete in- 
stock lines . . . and unless the Graybar man knew literally 
thousands of electrical items from first hand experience. 


Graybar Service includes: Objective rec- 
ommendations. On-the-job technical help. 
Most complete lines. Planned stocks to meet 
your needs. Expert counter service. Speedy 
handling of will-calls 


ELECTRIC COMPANY, 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y. 


Reducing your costs through efficient selection of equipment 
is just one of three direct benefits you get from Graybar 
The other two: your Graybar service team of Field Sales- 
man, Inside Salesman, Counterman and Specialists also 
helps speed your work ... and build your business. 
Running into cost problems? Call your Graybar man now. 


raybaR 


INC. 
Wing 
ie 
ah 


OFFICES IN OVER 130 PRINCIPAL CITIES 





Sidelights 





COST-CUTTING TOOLS & METHODS 


In these times of rising wage rates and chronic shortage of skilled 
manpower the role of tools and methods in electrical construction, installa- 
tion and maintenance takes on ever increasing importance. To meet the 
pace of electrical progress, management must be constantly in search of 
new ways to expand the effectiveness of its labor force; which, because of 
the long training required cannot, in numbers alone, be built rapidly 
enough to meet the needs of the market for their services. 

By far the largest potential opportunity for expanding the effectiveness 
of our work force lies in three basic and mutually compatible directions: 
job mechanization, improved means of job access, and the use of methods 
and materials which reduce the work load. 

Job mechanization has come a long way ina relatively few years. Power 
driven machines, power tools, and specialized tools of high mechanical 
advantage are rapidly taking the place of time-consuming and muscle- 
wearing hand methods. And as electrical contractors apply these tools 
in larger numbers, the manufacturers are stimulated to develop increas- 
ingly ingenious and valuable improvements. One of the most fruitful 
areas for further exploration is the mechanical handling and positioning 
of heavy materials. Fork lift trucks, special hoist riggings and specially 
designed jacks have to be used by many contractors to take a good share 
of the muscle-work out of heavy conduit and busway installations. 

Job access has been greatly improved by the use of specialized scaffold 
assemblies which give mechanics a large, safe platform to work from. 
Even newer hydraulic lifts and booms are rapidly coming into the picture. 
They can place men at relatively great heights in complete security with- 
out even the chore of climbing. 

Methods and materials that cut the work load cover a very broad range. 
They may be a small lug indenter, a rapid fastening device, an ingenious 
busway coupling, or a light-weight conduit fitting. Manufacturers are 
constantly seeking new design features to cut installation time and com- 
plexity to give their products the advantage of a lower installed cost. To 
gain these advantages requires close coordination between the estimator 
and the material buyer. The lowest installed cost is not always produced 
by materials with the lowest invoice cost. 

Many electrical contractors today, on approaching the end of their fiscal 
vear, are carefully appraising new tools and equipment as a potentially 
advantageous area to absorb depreciation reserves and to plow back earn- 
ings. To them and to everyone interested in improving job management, 
we commend the special editorial report by Associate Editor August Eckel, 
which occupies the entire feature section of this issue. It is a compre- 
hensive and up-to-date round-up of practical cost-cutting tools and meth- 
ods used by electrical contractors and industrial electrical departments. 
It begins on page 75. 
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Quick identification for high voltage primaries is provided by an Okonite-developed, baked-on enamel 


finish in bright orange. In this access tunnel below transformer enclosure 3/c 15kv Okonex primaries 


are laid in same tray with 3/c 600v Okonex secondaries with plain aluminum Loxarmor. Plant and 
electrical system were engineered and designed by Southwestern Engineering Company. Electrical 


contractors were Trowbridge & Flynn Electric Company 


“Power supply is vital,”’ said Diamond Gardner Corp. 
“We furnished Okonite cables,” said Del E. Webb and SWECO 


Here was an ultra-modern, com- 
pletely integrated manufacturi! 
operation where power failures could 
‘chain reaction” 


trigger a costly il 
down time. That’s one reason wl 
Del E. Webb Construction Comp 
and Southwestern Engineering Cor 
pany furnished Okonite cables fi 
extensive use in the new and uniqu 
mechanical pulping mill for Diamond 


Gardner Corporation’s Integrated 
Center Re 


Tr 


Forest Products at d 
Bluff, California. 


Another reason 
knowledge that The Okonit« 


SW ECO’ 


W 
» Com 


their flexibility, low installation costs 


by all methods, is uniquely qualified 
to help select the best cable for a 
and manufacture 


specific circuit 
iny installation conditions 


it to sult ¢ 
All primary and secondary power 
ind control circuits in the plant are 
Okonite cables. For example: light 
weight Okonex-insulated Loxarmor 
primaries, identified by an Okonite- 
developed bright orange, baked-on 
enamel finish, carry all power at 12kv 
to the twin transformer vaults in the 
plant. 600-volt Watertite-Loxarmor, 
600-volt Okonex-Loxarmor and 5kv 
Okonex-Loxarmor, in racks, were se- 
lected for secondary distribution for 


and the ease with which circuits can 
be added or re-routed. 600-volt Oko- 
therm control cables were specified 
for circuits where high heat condi- 


tions are encountered. 
Okonite quality . . . Okonite’s 


ability to build cables by any meth- 

od ... and Okonite’s expert design 

and installation assistance are fac- 
tors to consider when ordering or 
specifying cables for your important 
installations. For more data on Lox- 
armor, write for free, 36-page Bulle- 
EC -1090, The Okonite Com- 


tin 
pany, Passaic, New Jersey. 


pany, because it alone makes cabl 
where there’s electrical power . . . there’s OKONITE CABLE 
6214 
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EASIER T0 D0... 
and costs less too! 
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4) S 
Cross 
Section 


INDENTER 
FITTINGS and TOOLS 


Here is the combination that is unbeatable when 
it comes to easier E.M.T. installation at less cost. New 
lightweight plier size indenters make setting up thin wall Cee eeecesecesresseseeseceeeseceere 
conduit a breeze. B-M fittings are neater too! No unsightly 
nuts or projecting set screws. 


BM-21B 


2” Connector ¥%," Connector 1” Connector 


eoeeeeeeeeeeeeeeee eee eerne 


A few more of the plus features of B-M fittings 
are Concrete tight— Vibration resistant Extra 
heavy bright zinc plate, salt spray and acid 
drip tested for corrosion resistance 
Extra heavy positive bonding lock- 
nuts —- Smooth rounded edges or 

bushed throat type connectors 
that prevent insulation 
damage All steel 


construction with 





BM-41 BM-42 
Coupling Y%," Coupling 


BM-43 
1” Coupling 


eeoeeeeeeeeeeeeeeee? 
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extra heavy 


gauge wall 
thickness. 
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BM-51 
2 Offset Connector 


BM-21 BM-22 


Connector Ys," Connector 


BM-23 


1” Connector 
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All B-M indenter type 
fittings far exceed the 
requirements of U. L. 
file card E 10863 and 
Federal Specifications 
W-F-406. 


METHOD 
iz T00L 


V2" indenter GALVA * wy a 
BM-No. 608 


Ys," indenter 











Ly 


BM-No. 600 BM-No. 1000 
Changeable Handvise for 2”, 
Jaw Indenter Vy" and 1" E.M.T 


BM-No. 100 
Cutter for “2”, 
“4° and 1° E.M.T. 


ececeoseeceeeeeeeeeeesesreseseeeeeeee 
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Washington Report 
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The business outlook is fine as statistics on business guide- 
posts and the national economy continue to set new highs month 
after month. Dept. of Commerce officials predict new highs for 
business activity in the 3rd quarter as the business advance 
showed a better-than-seasonal pace and on a broadening scale as 
the 2nd quarter came to a close. And National Association of 
Purchasing Agents expect the second half of this year to be 
better than the first half, based on its survey of business condi- 
tions in May 

Here are some of the statistics contributing to optimism and 
to the spread of a ‘’boomy” feeling: 

© Industrial production hit a new high in May—152 on the 
FRB Index, or 6 points above the 1956 peak. 

© Personal income reached a new high of $376 billion in 
May, bolstered by climbing factory payrolls 

¢ Employment climbed to a new May record of 66 million 
workers, with a strong rise in manufacturing employment, while 
unemployment dropped 240,000 in May to 3.4 million, or 4.9% 
»f the work force—lowest since November 1957 

© Capital spending is again on the rise, with a total outlay of 
$32.57 billion predicted for 1959 as compared with $30.53 bil- 
lion last year 

¢ Gross national product (GNP) was estimated at annual rate 

f $477 billion in June, is expected to hit annual rate of $500 
billion by year’s end 


Inflation continues as a major threat to national economy 
growth and to a “sound dollar,’’ in the opinion of Eisenhower 
Administration officials, as they strive to balance the Federal 
budget and to hold down Federal spending on money bills voted 
by a Democratic-run Congress dedicated to higher spending 
This subject will receive growing consideration in the months 
ahead, as studies of the causes of inflation are completed and 
reported on 


Foreign competition for U. S. markets is another problem of 
jrowing concern. Pleas for protection are flowing into Wash 
ngton for import limits and higher tariffs. Further, American 
manufacturers are finding it ever more difficult to compete for 
foreign markets. The problem is reportedly the high cost of 
production of American-made products due to high labor rates 
(as compared with those of foreign producers) and increasing 
costs of raw materials. Watch for growing discussion of this 
subject by the Administration, and in Congress 

American manufacturers of electrical equipment are a case 
n point. Foreign producers are underselling American pro 
ducers in the American market. The Office of Civil and Defense 
Mobilization recently rejected a request of General Electric Co 
and National Electrical Manufacturers Association for a ban on 
imports of heavy electrical equipment on the premise that such 
imports were harming national security. OCDM disagreed, after 
study of the problem for several months 


Housing demand looks solid as the monthly rate of starts indi- 
cates about 1.3 million homes will be built this year. This 
would be the third-largest housing year in history, trailing only 
1950 and 1955 

New construction activity in May expanded seasonally to 
$4.6 billion, bringing the total for the first five months of 1959 
to $19.7 billion, or 13% ahead of same period last year 








You name it -Nuwlone has w 


12 BASIC NUTONE EXHAUST FANS* 
FOR YOUR KITCHENS & BATHROOMS 





Model 851-N for Ceiling or Wall. Snap-in Model 831-N.. Powerful 8-inch fan for use Model 870 Twin Blower.;: for installation 
motor and fan assembly. $36.95 list. in Ceiling or Inside Wall. $27.95 list. in cabinet, wall, ceiling. $39.50 list. 





Model 820-NJF..Jet-Flo Fan for Vertical Model 848.. Powerful Vertical Discharge Model 881 Bathroom Fan. A blower type 
Discharge through roof cap. $22.95 list. 10” fan. Snap-in Fan assembly. $29.75 - fan with a high static pull. $25.95 list. 








Model 801..8” Pull chain type for Wall.. Model 811 Deluxe 10” pull chain Wall Fan. Model 807 Automatic Wall Fan. Patented 
with weather-tight shutter. $27.95 list. Weather-tight shutter. $36.25 list. flutter-proof shutter. $27.95 list. 


7 dl ee Ne } SEE OTHER SIDE 
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NuTone Quality Coste You No More! 


FEATURES LIKE THESE MAKI JTONE YOUR BEST BUY! 


lita a aad 


Specially designed fan blades } Closed motor prevents grease from clogging Automatic safety grounding strap. Approved 
powerful 1/20 HP motor for higher air delivery windings Extended f keep motor cool by UL & CSA. Avoids shock and fire hazards. 


Venturi Housing..prevents air back-lashing NuTone Anodized Grille (left) will not corrode Adjustable sleeve insert . for different 
This produces higher “Static Pressure Pust like the ordinary chrome grille (on right plaster thickness . . . hides rough cutouts. 


BINDE 





SMART BUILDERS CHOOSE NUTONE BUILT-IN HOOD-FANS*EXHAUST FANS 
DOOR CHIMES «CEILING HEATERS ¢ INTERCOM-RADIO e BUILT-IN FOOD CENTER 














The most complete 


synchronous motor 
protection you can buy 


sll Siok hs 


Above and at right * FourEC&M 
1000 HP, 2300 Volt Synchron- 
ous Starters on air-compressor 
drives in Chrysler Corporation's 
new Ohio Stamping Plant at 
Twinsburg. Purchased and in- 
stalled by Hatfield Electric Co., 
Cleveland, Ohio. 


Below « Inside view of starter 
showing compact arrangement 
of fuses and contactor. The 
three arc shields slide out for 
quick access to both front and 
rear contacts—no draw-out of 
contactor needed 





| 
Boe EC & Mi 2200-4800 vort starters 


wwe 
OS ar 


a , 4 

" ig PGi + e A push of the “'start’’ button gives you complete protection during 
i & -— > starting and running—plus EC&M fully automatic synchronization. 
ey Pa cmt | Throughout the entire sequence, motor windings are completely pro- 
| tected and synchronization occurs at the most favorable time. Should 
the motor pull out of step because of voltage dip or overload, the field 
' 5 | . is automatically removed. Re-synchronization occurs when the motor 
re-accelerates the load. Short circuit protection is provided by current- 
limiting power fuses working in conjunction with EC4&M's “certified" 

high-interrupting-capacity ZHA air-break contactor. 

For complete details... 


WRITE FOR BULLETIN &210 
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ETL checks 72 to 14 specified ballast characteristics 


on all Certified types in production 


by each manufacturer, verifies compliance 


by test... and does it every month! 


Ban Seee Be, 
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, ‘HIS is important: Because if any ballast fails to 
measure up, the right to carry the emblem 
“Certified CBM by ETL” is withdrawn. 


What characteristics are checked? The operating 
qualities which the American Standards Association 
has determined will give dependable, rated perform- 
ance from the lamps with which the ballasts are 
designed to be used. These constitute the CBM 


Specification and assure: 


High power factor +« High light output « Positive 
gn | f | 


starting «+ Rated lamp life - Limit on heat rise 


- Control for steady light + Quiet operation 


From these qualities come practical benefits: Up to 
2,500 hours more lamp life than with ordinary bal- 


lasts; as much as 40% more light output; and savings 


ELECTRICAL CONSTRUCTION AND MAINTENANCE , 
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on installation... with less wire, fewer circuits 
needed for fixtures CBM equipped... fewer fixtures 
for the same level of light. 

For the latest facts on why it pays to specify 
fixtures equipped with Certified CBM Ballasts, ask 
us to send you CBM NEWS, 


CERTIFIED 
BALLAST 
MANUFACTURERS 


2118 KEITH BUILDING 
CLEVELAND 15, OHIO 


CBM 
CERTIFIED 


Participation in CBM is open to any manufacturer who wishes to qualify 
2.69 
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GET THE 


IN COMPRESSION-CONNECTOR TOOLING 


Light-weight hand tool installs a wide 
variety of HYDENT® connectors on wire 
sizes =22 thru =10. A wire cutter and 
single indentor die for all wire sizes 
are in the nose of the tool. Other fea- 
tures are wire stripper, bolt cutter, 
thread chasers, and dies for closing 
insulation-grips. 


This HYTOOL® features one easily ad- 
justed die sei that installs HYDENT on 
commercial copper cable from +8 to 
250 Mcm. and on aluminum conductors 
=8 to 4/0. Indexing plates are used for 
setting adjustable nest die for either 
copper or aluminum. No dies to install, 
change, identify or lose. 





Portable, manually operated, com- 
pletely insulated, hydraulic HYPRESS® 
for installing HYDENT connectors on 
*8 Str. thru 500 Mcm. cable. Weighs 
only 9 Ibs.; develops 18,000 Ibs. Sup- 
plied with convenient metal carrying 
case 


Contractors with an eye on cutting connector installation time count on the Burndy 
Big 3. This Y1OM, MY29-3, Y34A combination crimps practically every type and size 
compression connector on any job...adds the versatility, speed, and economy that 
result in profitable jobs. See your local Burndy distributor for demonstration and 
low prices. 


$9-15 


Norwalk, Connect. In Europe: Antwerp, Belgium Toronto, Canada 
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GENERAL CONTRACTORS: Campbell Construction Co., Detroit, Mich. 
ARCHITECT & ENGINEERS: Campbell Engineering Co., Detroit, Mich. 
ELECTRICAL CONTRACTOR: Southeastern Electric Co., Detroit, Mich. 


Electrical Protection goes MODERN 


with BUSS Fuses 
in the Hoover Tool & Die Co., Centerline, Mich. 


This new industrial plant on the outskirts of 
Detroit illustrates that the modern trend in 
electrical protection is to fuses. The main switch 
gear is a 1600 ampere pressure switch protected 
by BUSS Hi-Cap fuses. The distribution panels, 


both power and light 


are equipped with FUSE- 
TRON dual-element fuses. 


This plant will have many operating advan- 


tages because fuses are installed. For instance: 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


Future expansion without sacrificing 
safe protection. 

Provisions were made to install a second 1600 
ampere pressure switch when needed. This addi- 
tional capacity and any increase in available 
fault current can safely be handled by BUSS 
Hi-Cap and FUSETRON dual-element fuses. 


The interrupting rating of BUSS Hi-Cap fuses 
is 200,000 amperes rms symmetrical — and for 


FUSETRON fuses it is 100,000 rms symmetrical. 
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Through the year’s savings result from the 
greater dependability of fuses. 


Unlike meci operated devices, a fuse 


no hinge * contacts to stick or get 
of order corrosion or age cannot 


or lengthen its blowing 


After ve ervice, a fuse will give the same 
sate, depend ible protection if called upon to open 


as it would have given on the day it was installed. 


Che dependability of BUSS Hi-Cap and FUSE- 
TRON fuses helps to reduce costs — by pre- 


venting damage and loss due to electrical faults 


Main Power Panels — 
BUSS Hi-Cap and FUSETRON Fuses 


by being maintenance free by requiring no 
periodic inspections — and by eliminating shut- 


downs caused by needless outages. 


Is it any wonder then that “ELECTRICAL 
PROTECTION IS GOING MODERN WITH 


FUSES”? No other type of protective device can 


match the combined high-interrupting capacity, 


dependability and maintenance-free features of 
fuses. 

For more information 
On BUSS Hi-Cap fuses .... 


On FUSETRON 
dual-element fuses .... Wrife for bulletin FIS 


Write for bulletin HCS 
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“We telephone plan 

our homes as carefully 
as we plan for 
electrical wiring” 





—SAYS DAVID S. BINNS, 

EXECUTIVE VICE PRESIDENT, 
BINNS VALLEY FORGE HOMES, INC., 
VALLEY FORGE, PA, 




















Thirty minutes west of Philadelphia 
lies Valley Forge Mountain, a gra- 
cious community of custom-built resi- 





dences priced $30,000 and up. These 


homes offer a complete line of modern 





conveniences. 


Telephone planning is one of them. 





Each Valley Forge Mountain home 








has built-in, concealed wiring for 5 
or more telephone outlets. 


“People expect to find telephone 














planning in a quality home,” says 





builder David Binns. ‘‘Our aim is to 





design and build completely modern 








homes—and planning for complete 
telephone flexibility is a necessary part 
of that concept. We telephone plan 














our homes as carefully as we plan for 


electrical wiring and other modern 





conveniences.” 





Your local Telephone Business Office 





will gladly help you with telephone plan- 
ning for your homes. For details on 
home telephone installations, see Sweet's 


Light Construction File, 81/ Be. For com- 








mercial installation * Sweet's Architec- 
tural File, 32a/ Be. 











This is “The Wingspread,” a Valley Forge Mountain model home. 


TELEPHONE I 
‘Above, its spacious kitchen, with convenient telephone nook, is cial Bae . 
shown by Mr. Binns to telephone company representative Ed Hausner. ee . f SYSTEM 
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“Profit Line for ’'59” ALLIS-CHALMERS 


Electrical Products from 


ONE MAN can provide 
ALL this equipment 


5 He’s your Allis-Chalmers representative. One 


inquiry to him and much of the equipment you 
Ss need for any electrical construction job is available. 
g Time and Money Savings for Extra Profits — 
+ because a single, dependable source means “unit 
responsibility” for deliveries, installation help, 
fast parts service. And, once installed, this equip- 
ment continues to be backed by outstanding field 

service — without “buck passing.” 


Ask ‘‘The Man’”’ about the profitable A-C products 
for electrical construction. Or write Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wis. 


A-1028-EC 


Super-Seal and Texrope are Allis-Chalmers trademarks, 
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COULD YOUR CABLE TAKE PUNISHMENT LIKE THIS ? 


Neoprene jacketing withstands rockslide, keeps strip-mining power shovel in service 


Tons of rock and earth crushed down 
on a 500-foot section of this 5000-volt 
powel cable. But the tough neoprene 
jacket withstood the impact... resisted 
tearing and gouging by the sharp rock 

kept the cable in service. 

In addition to impact resistance 
neoprene jacketing gives electrical 
cable long-term protection against sun 


and weather, chemicals and soil acids, 


REG. uv, 5, pat, OFF 


oil and flame. Because neoprene is vul- 
canized, it will not flow. Neoprene- 
jar keted cable has proved serviceable 
even upon brief, intermittent exposure 
to 500°F. At the other extreme, neo- 
prene can be compounded to remain 
flexible at —65° F. 

Neoprene proved in service. With 
over 20 years of continuous service in 


many installations, neoprene has given 


SYNTHETIC 


Better Things for Better Living... through Chemistry 
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the lasting protection, the long-term 
economy now taken for granted when 
neoprene is spec ified. Next time, as- 
sure yourself of the best protection a 
cable can have. Specify time-proved 
more infor- 
mation write to: E. I. du Pont de 
Nemours & Co. Elastomer 
Chemicals Dept. EC-7, Wilmington 


neoprene jacketing. For 
(Inc.), 


98, Delaware. 


NEOPRENE 
HYPALON® 
VITON® 
ADIPRENE® 
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The Profit Line for ’5S BANS s tee ase 


Exclusive electrical and manual 
stored-energy closing mechanism. 











Convenience — control devices lo- 
cated on breaker front —safely avail- 
able even with door closed. 


Pius Value 


im every detail 


Allis-Chalmers all-new 
600-volt metal-enclosed switchgear 
for 75,000-ampere 


interrupting service 


Just a few of the operating... safety ...and 

application features of A-C’s new design are 

shown. There are many other features that will 

interest you, such as unitized construction, the 

use of polyester glass insulation, and spring-held 

dust seals. 

Get the details! Contact your nearby A-C 

office or Allis-Chalmers, Power Equipment Di- Safety — breaker shown in discon- 


vision, Milwaukee 1, Wisconsin. nected position . . . stored with door 
closed. The indicators show circuit 
breaker position. 


Safety —(a) interlock prevents move- Flexibility —each stage of auxiliary Accuracy — direct acting series-trip 
ment of closed breaker; (b) latch pre- switch assembly is individually adjust- device is set easily, using calibration 
vents rocking past disconnect position. able without disassembly. scale and adjusting knob. 
A-1038-EC 
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Sola Catalog No. 77-10-202 
constant-wattage transformer 
for two H1, H25 or H33-1 
100-watt mercury lamps 
ouldoor, weatherproof service 
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Sola outdoor mercury-lamp transformer is 
smallest, lightest two-lamp, constant-wattage unit 


Reduced in weight from 70 to 48 pounds and in 
to 6% 
Catalog No. 77-10-202 saves time, money and effort 
in shipping, handling, 


diameter from 8% inches, transformer 
and installation. Improved 
operating characteristics result from a newly 
designed constant-wattage circuit combined with 
the use of Class-B insulation. Delivering ample 
open-circuit voltage for straight series operation 
the new model 
replaces series-sequence unit, Catalog No. 77046. 


of two 400-watt mercury lamps, 


Performance improvements include a lower crest 
factor (peak/rms ratio) of lamp current. Reduction 
to a value of only 1.6 contributes to extended lamp 


life as well as high lumen maintenance over the 
lamps’ useful life. Less than +1% variation in 
rated lumen output — even with line voltage 
fluctuations as great as +139% — results from the 
new circuit’s improved lamp-wattage regulation. 
The 


90%, 


new two-lamp unit has an efficiency of 


with a transformer loss of only 80 watts. 

The housing is a single-piece, deep-drawn case 

. hot-dip galvanized and completely sealed. 

Special neoprene-covered leads are brought out 

through a neoprene plug in the threaded nipple. 

The new Sola mercury-lamp transformer is abso- 
lutely weatherproof and watertight. 


Full engineering details and performance data are available in new 
bulletin MVO-359. Write for your copy to the Manager, Lighting Sales. 





hl 


Sola Electric Co., 4633 W. 16th St., Chicago 50, Ill., Bishop 2-1414 @ Offices in principal cities © In Canada, Sola Electric (Canada) Ltd., 24 Canmotor Ave., Toronto 18, Ont 
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BASIC 


REGULATED DC POWER SUPPLIES 


PRODUCTS 
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UP-RIGHT ANNOUNCES 


...telescoping aluminum work 


ES C0 J platform for overhead construction 
and spot maintenance 


4 


Lightweight, rapidly assembl 

one man. Extends instantly for rea 
ing heights up to 50 I 

for rolling under tru 

obstacles. Adjustable legs for uneven 


floors Or stairways. 





eich 
Separates easily into 3 com- 


Rolls through doorways .. . only 29” ; : 
wide, telescopes and folds down. Bridges over auditorium seats. re tomar stor 











Ld 











a 
FOR TALLESCOPE CIRCULAR @ { MANUFACTURED BY \, 
WRITE TO e | UP-RIGHT/ 


UP-RIGHT SCAFFOLDS 3 oe 


| DEPT. 177 +1013 PARDEE ST., BERKELEY, CALIF. ire 
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Take the Thumbs Out of Electrical Wiring 
With Improved J-M Dutch Brand Plastic Tape 


makes every job easier, faster, more economical 


Johns-Manville Dutch Brand Plastic Electrical Tape is now made even 
better! With its improved adhesive, Dutch Brand accomplishes every 
wiring job with new time-saving nimbleness. Rugged, versatile, it has 
what it takes to stick around in the “tight spots’’—conforming to irregular 
surfaces neatly without bunching. Important too, Dutch Brand Plastic is 
now packaged in money saving, economical, convenient 44-foot rolls in 
addition to the regular 20’ and 66’. 


See why Dutch Brand Plastic is best for all your wiring assignments... 
Send for “Big Four in Electrical Tapes’’, the idea booklet that illustrates 
how you can do better electrical jobs. 


Johns-Manville Dutch Brand Division 
7800 S. Woodlawn Avenue, Chicago 19, Ill, = ge 


Jouns-MANVILLE 
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PRODUCTS 





To keep you informed about new fittings, and 
the ways in which standard fittings have 
been improved, T&B presents this “product 
news” ad. 


Read it... see how advanced T&B product 
features can give you lowest installed costs. 


Jy 


HOW TO CHOOSE COUPLINGS, CLAMPS and 
CONNECTORS THAT HELP YOU CUT COSTS 


Exclusive T &B design benefits save installation time, 


save valuable stock room space, give you long-lasting connections 


The T&B products shown here help you lower 
installation time and inventory require- 
ments. They reduce the need for annoying 
call-backs by insuring permanent trouble- 
free connections. 

Check with your T&B distributor the next 
time you order products like them. You’ll 


appreciate the profitable results. 

To get all the details of the T&B story now, 
just mail the coupon. Or call your nearby 
T&B distributor. He’ll be glad to tell you 
more about these quality fittings...show you 
how to get highest performance, increased 
savings, with them. 


INTERLOCKED 
ARMORED CABLE FITTINGS 
Pat. Pend. 


End problems of variations in cable size 


Here are exclusive advantages. 1) One connector for 
each knockout size. 2) Twin-saddle construction. Both 
saddles are independently bolted and serrated for 
positive grip against pullout. Cahle is always cen- 
tered, cannot “wow”. 3) Extra armor stop in connec- 
tor’s throat means cut end of the armor is always 
adequately bushed. 2) & 3) permit these fittings to 
accommodate twice the range of cable sizes as com- 
petitive designs—and there’s no chance of mis-matches. 
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COMBINATION ENTRANCE HEADS 


Pat. Pend. 
Multipurpose .. . easy to install 


An exclusive inventory saving you will appreciate. 
Stock one Entrance Head for thinwall conduit, rigid 
conduit, service entrance cable. Entrance Head needs 
no separate spacer for thinwall conduit. Installation 
on Service Entrance Cable requires only a screw- 
driver and a few minutes. Entrance Head cover is 
lifted by loosening one screw. Bracket with female 
key easily attaches Entrance Head to wall or post. 


GROUND FITTINGS 


Sharp reduction in inventory investment 


Exclusive: five watertight clamps, interchangeable with 
five conduit hubs, will do the same job as 25 complete 
assemblies. Advantages: 1) By stocking a reasonable 
quantity of interchangeable parts, you can put to- 
gether any combination immediately. 2) You reduce 
inventory hv 80%, because you don’t have to keep 
quantities of all 25 complete assemblies on hand. 


COMBINATION LIQUID-TIGHT 
CONDUIT COUPLINGS 


Patented 
Speed up installations 


One fitting couples Liquid-Tight raceways to rigid 
conduit, eliminates the need for separate conduit 
couplings and liquid-tight connectors. You just thread 
the T&B combination fitting onto rigid conduit, then 
install the Liquid-Tight conduit. One-step method 
saves time, and the handling of separate parts assures 
tighter fit and tight oil seal, preserves continuity 
of ground. 


INSULATED FITTINGS 


Pat. Pend. 


Tough fitting gives full protection 
Tough, slippery blue insulator is an integral part of 
every fitting, reduces tug and pull by as much as 50%. 
Protects conductor insulation from abrasion at criti- 
cal areas. Gives the protection required by UL, JIC 
and Machine Tool Wiring codes. 


onan anne 
Please send more information on: 


[] NEW Combination Liquid [ Ground Fittings 
Tight-Conduit Couplings = [] NEW Interlocked Armored 
C) NEW Combination Entrance Cable Fittings 
Heads CD Insulated Fittings 





ENGINEERED 


obligation 


Address 


| 
| 
| 
| 
[] Please have a T&B Distributor salesman visit me without 
| 
| 
| 
| 


iacten ctlajeiianiienntateenioraisseiipeeusitidivarinenendion aptieninsiassctaalietiiiting 
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For squirrel-cage, wound-rotor, and YN 
synchronous motors to 1500 hp 36) LOW-VOLTAGE INDIVIDUAL STARTERS 
Arc chutes are easily removed for tip 
inspection, and all components can be 


quickly replaced if necessary. 


Pre-installed protective devices save _ 
valuable installation time. General Elec- . bi 

tric circuit breakers are simple to reset, aye or 
and CLF fuses can be quickly replaced. 


Completely wired and assembled starter 
can be quickly installed. Simply connect 
incoming power leads and motor-control 


leads and motor can be put on line. 





QO Air-break contactors have silver contact 
tips to give long operating life with a 
minimum of maintenance 


Write for bulletin GEA-6584 to Section 783-102, 
General Electric Company, Schenectady, New York. 


General Electric’s complete line of starters is .. . 


Faster, less costly to 


For individual or grouped control 


- 7 M < 5 
of motors up to 3000 hp 96) HIGH-VOLTAGE LIMITAMP* STARTER 


* Registered Trade-mark of General Electric Co. 


Individual or grouped control is obtained 
by installing 30-inch deep Limitamp 
starters as units or in lineups, mounted 
back-to-back or back-to-wall with a 
common power bus. 


Ample space for cable entry is provided 
at top and bottom of unit. All installa- 
tion wiring is made to conveniently 
located terminal boards. 








Hinged low-voltage panel swings out 
for accessibility. Front-connected com- 
ponents are easy to maintain. 





High-voltage contactor rolls out of en- 
closure. Low-voltage connections are 
plug-in type. Tip changing and a-c coil 
removal are fast and require a minimum 
of effort and tools. 


For more information contact your G-E Apparatus 
Sales Office, or write for bulletin GEA-633] to Sect. 
783-102, General Electric Co., Schenectady, N. Y. 





GENERAL €@ ELECTRIC 
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For flexible, grouped control of 


36) LOW-VOLTAGE MOTOR CONTROL CENTERS motors up to 400 hp 





ira a COS EH soammestaa! All starter units in one structure elim- 
r ra ' a inates grouping of individual starter 
ae 2 enclosures and associated installation 


—= 
a, expense. 


NEMA Class Il construction has factory- 
wired and tested interconnections. To 
install, simply connect power and out- 
going motor-control leads. 


























Front connected units are accessible for 
speedy inspection’ and maintenance of 
wiring and components. 





Easily removable starter units reduce 
bench maintenance time. Speed latches 
expedite unit removal; hold units in 
place when engaged. Components are 
readily accessible from top, front, and 
sides when starter unit is removed. 


Write for bulletin GEA-4979 to Section 783-102, 
General Electric Company, Schenectady, New York. 


ll and maintain 


96) LOW-VOLTAGE CABINETROL* POWER CENTERS For custom-engineered grouped 
control of motors up to 900 hp 


* Registered Trade-mark of General Electric Co 


Roomy starter compartments facilitate 
routine inspection and maintenance 
without removal of starter unit from 
compartment. 


Custom engineered controls are supplied 
to specific application needs. Complete 
system is factory-wired and tested. In- 
stallation requires only connecting in- 
coming power and motor-control leads. 


Easily accessible components are 
mounted with ample room for adjust- 
ment and maintenance. Spring-latch 
door provides easy access. 


4) Hinged, full-height rear doors allow in- 
spection and testing of continuous proc- 
ess equipment without stopping the 
process. 


For more information contact your G-E Apparatus 
Sales Office or write for bulletin GEA-3856 to Sect. 
783-102, General Electric Co., Schenectady, N. Y. 
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Be MERCURY Now, 100- to 1000-watt mercury lights give twice the light per watt, 2 to 6 times 





Wired or unwired—get the L-69A prewired, with 4-foot cable, 
or buy it unwired—to cut cost and splicing time. 


56) FLUORESCENT Fluoroflood* fixtures are available in 4-, 6-, 8-, or 9-foot lengths—for High 


*Registered Trade-mark of General Electric Co. 





Cover slips out easily for simple relamping and maintenance 
regardless of position of mounting conduit. 








fh ik 
oe GY 
‘fin 


X, - QB 


All angle mounting of L-100 and L-55 series (filament or mercury) 
made possible by threaded mounting stud and locknut. 








longer lamp life than filament. 


5% to 35% more light—more uniform distribution 
with exclusive “diamond back”’ reflector. 


Output or Power Groove lamps. 


ll ed 


360° rotation of reflector permits mounting at any 
angle, aiming in any direction 


almost any application. 


Economy model—L-55 open floodlight—features 
faceted one-piece porcelain reflector. 


MODERN BY DAY Uta aT 
=) 


Only with General Electric 
floodlights can you choose from 


ALL 3 LIGHT SOURCES 


and get these important benefits 


More light per unit, better distributed light—For example the optical 
design of General Electric’s Fluoroflood fixture is specifically de- 
signed to deliver maximum light in a uniform pattern, eliminating 
“hot spots” and dim areas. For filament or mercury lighting, G.E.’s 
exclusive “diamond back” reflector—featured on our L-69A, L-55, 
and L-100 units, delivers from 5% to 35% more light—light that 
is usually lost behind the lamp with ordinary fixtures. 


Fast installation, practically no maintenance—Sturdily designed G-E 
floodlights are fast and simple to mount, aim, connect, and main- 
tain. The external terminal box on the L-69A (mercury or 
filament) makes wiring faster and simpler, insulation life is in- 
creased many times. The Fluoroflood fixture offers easy access to 
wiring and complete flexibility in mounting and aiming. Since the 
reflector can be rotated 360°, you can mount it at any angle, aim 
it in any direction. Installation and maintenance are greatly sim- 
plified since the unit consists of only two end castings with lamp- 
holders and a reflector. 


Availability from many distributors’ stocks—Coast to coast, more 
than 500 electrical distributors are franchised to supply General 
Electric floodlights from stock or by prompt shipment. Remember, 
General Electric premium quality floodlights cost no more than 
ordinary floodlights. 

Call in your G-E Distributor today for the complete story— 
or send in the coupon below. 


GENERAL @@ ELECTRIC 


Section B450-14, General Electric Company, Schenectady, N. Y. 


Please send me free information on the subjects checked below: 


0 Filament Floodlighting 00 Fluoroflood Fluorescent Fixture 
[] Mercury Floodlighting 0) Floodlighting Application Manual 


Name 
Company 
Street 


City 

















BUILDING BLOCKS OF POWER, load center unit substations, 
can be added easily to existing system to handle new load. 




















oe 


This keeps capital investment at a minimum. G-E shunt capac- 
itors in racks improve power factor, save on power costs. 


SAVINGS UP TO $30/KVAI! 


Boost plant power NOW with General Electric 
480Y/277-volt equipment. It pays off in reliable, quality power. 


Converting to a reliable G-E 480Y/277-volt distribution 
load center system represents a profitable 
to continued patching of an old installation, 
carried out on a step-by-step basis over a period of time 
Here are 


sood reasons why: 


RELIABLE SYSTEM perfo 


nent reliability and 


rmance depends on compo 


built-in product features. General 
Electric unit substations incorporate standardized com- 
ponents manufactured under 
conditions. Yet G.E. 
with capacities and ratings virtually custom-engineered 


These 


metalclad switchgear, plug-in 


rigid quality-controlled 
offers you a wide choice of units 
to satisfy your requirements units, and other 
system components like 
ied for easy installa- 
tion, or relocation to handle load density shifts. 


QUALITY POWER is essential for efficient 


busway and transformers are desigt 


produc tion, 


longer equipment life and power bill economies. One 


way that General Electric 480Y/277-v systems help ac- 
complish this is by usin; 


alternative 
and can be 


shunt capacitors to improve 


power factor. 
filled capacitors 


Service-proven G-E Pyranol® 
located close to loads 


liquid 
reduce system 
losses and increase system capacity as much as 20% 


or more, 


FIRST-COST DOLLAR SAVINGS are realized with Gen 
eral Electric high-voltage 
because fewer. 


power distribution systems 
and circuit breaket 
components are needed. Savings increase substantially 
... up to $30 per kva .. . where feeder lengths exceed 
200 feet. You also cut engineering and _ installation 
costs. G-E primary switchgear and unit substations are 
factory-assembled in large sections for easy handling 
and fast installation. Outstanding features, 
coupled with General Electric’s system-engineering serv 
ices, simplify purchasing 
system investment. 


WRITE FOR FREE BULLETIN on General Electric 480Y 
277-v power distribution equipment, or contact your 
local G-E Apparatus Sales Office for more information. 


General Electric Co., Sect. 680-17, Schenectady 5, N. Y. 


smaller conductors 


product 


problems and protect yout 
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NEW upward revisions in RLM Specifications 
make it more important than ever to 





be sure to get the [RLM 
high fixture quality required to 
UPsLIGEHT to the new higher I. [5.S. 


Recommended Industrial Lighting Levels... 





( Why is the icin) Label 
—_ today more important than ever in 
industrial operations? 


A Because the [2 


stands for the highest 
certified quality standards for construction and performance 
i strial lighting equipment. The recently published much 
higher Illuminating Engineering Society's Recommended 
Industrial Lighting Levels make quality equipment 
MORE IMPORTANT THAN EVER. The latest in illumination 
principles such as are assured by the RLM Label are vitally 
important to comfortable seeing at the new higher levels. 


() What is the , ) 
wy, So wha Up-thtittey Pest ___ GET YOUR FREE COPY Now! 


A Senet Ser the Us J Mu x we = een 


RLM STANDARDS 
INSTITUTE, INC. I 
326 W. Madison St., Suite 8197,1 
Chicago 6, Illinois 
THIS COUPON IS FOR 
MEN WHO WANT 
ALL THE FACTS 
[_] Please send the FREE 1959 
RLM Specifications Book and. 
(_] a copy of the new 1.E.S. 
Recommended Industrial 
Lighting Levels. 


featuring these quality advances! 


1. All RLM incandescent units 
Now “ALL WHITE!” Effective July 1, 1959! 


2. New Uplight Incandescent units Specs! 


3. Many upward revisions in Fluorescent Specs! 


ee eee 


STANDARDS INSTITUTE 
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When GOOD ENOUGH" isn’t enough 


use TRIANGLE CONTROL CABLE 





Fiiture in a control cable is a messy business. The fault 1. Rubber insulated, braid covered 
is hard to find, and operations must stop until it is found. 2. Rubber insulated, Trioprene sheath 
That’s why contractors and engineers don’t use just a 3. Rubber insulated, lead sheath 
“good enough” cable is those vital links—they want the 1. Trioseal insulated, Trioseal sheath 
best. Many now guarantee this by specifying and using >. Triolene insulated, Trioseal sheath 
Triangle Control Cable These are available in conductor sizes 14 to 9 with 1 to 
But, there is no such thing as one all-purpose control 37 conductors. Special types to meet unusual conditions 
cable construction. That’s why Triangle makes these five are made to specifications. Types of control cable are 


general types—each designed for a particular set of available for aerial, conduit, tray, underground duct and 


circumstances: direct burial installations. 


Informative technical literature is yours for the asking. 


Write for your copy of our Control Cable Bulletin. 


oa 
TRIANGLE CONDUIT & CABLE CO., INC. 


NEW BRUNSWICK, NEW JERSEY 


Must Be Right” 
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from 

the world's 
largest 
exclusive 
fluorescent 
lamp ballast 
manufacturer 


KOOL KOIL 
FLUORESCENT LAMP BALLASTS 


THERMALLY ACTUATED VISA VOT’ COLOR CODED LABELS FOR 
PROTECTIVE DEVICE POSITIVE VOLTAGE IDENTIFICATON 


NATIONWIDE SERVICE 
STOCKING DISTRIBUTOR PLAN 


SEND FOR FLUORESCENT 
LAMP BALLAST MANUAL 
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where 
was my boss 
when 
that 70b 
came up? 


Be on the spot when opportunity 
knocks—use DODGE REPORTS 


Your pup can sniff out his opportunities, but you can’t. 
If you want the opportunity to bid on new construc- 
tion projects, you must get advance information. 

It’s easy when you use Dodge Reports! They’re 
mailed to you daily. They tell who’s going to build 
what and where — in your area ... in the types of con- 
struction you're interested in. You know at a glance if 


any given project is right for you. You know when 
bids (and re-bids) are wanted — and who you're com- 
peting with. 

If you do business anywhere within the 37 eastern 
states, let us show you how Dodge Reports can improve 
your operation and increase your profits... keep you 
ahead of competition. 


WRITE FOR FREE BOOK 


F. W. Dodge Corporation, Construction News Division, 
119 West 40th Street, New York 18, N. Y., Dept. ECM79 


Send me the book “Dodge Reports — How to Use Them Effectively” 
and let me see some typical Dodge Reports for my area. I am interested 


in the general markets checked below. 


House Construction General Building 


[] Engineering Projects (Heavy Construction) 
Area 

Name 

Company 

Address 


City State 
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Diamond has all 


portable cords 


Red-D-Prene Black Diamond Signal Yellow 


Neoprene Sheathed Rubber Sheathed Thermoplastic 


for hot, oily locations for general purpose use for all locations where heat 








is no problem 


Red-D-Prene for mill and plant use is designed with tough, oil, heat and 


flame resistant Type MD (Mill Duty) neoprene jacket in industrial red for ready identification, 


Black Diamond has durable rubber jacket protecting against alkalies, 


acids and moisture. Very flexible construction prevents kinking in service. 


Signal Yellow has a jacket of yellow thermoplastic that is quickly seen... clean 


to handle ... smooth sheath will not readily collect dirt. Easy to pull. 


OND it 8 AtiosqoeeeAe FRIIS BB Ss UU PP L 


—— SS ee bec 


DTW Smal! Diameter DTX® Non-Metallic Type SE Service ‘ 
Building Wire ‘ White Sheathed Cable Entrance Cable DUF® Type UF rue — Range Cord Sets 
(Armored & unarmored) ushed Cable 


’ 


WIRE and CABLE Company 
Sycamore, Illinois 
WAREHOUSE: BIRMINGHAM, ALABAMA 
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Porter Vinyl Tape has been tested to meet the tough 
| Westinghouse specification for use in new refrigerator- 
freezer combinations, and has received unqualified 
| approval on every point. 


Foeloc \INYL TAPE 


Westinghouse rated tapes on the following points: 

Breaking strength « Adhesion « Low- and high- 

temperature properties * Staining « Moisture-resist- 

ance * Elongation « Odor « Dielectric strength « 

Effect on polystyrene—and Porter met the spec’s 
on every count! 


Special new winding and slitting techniques keep 


Unqualified approval : Poster Vinyl Tape from telescoping on the roll, and 


help save space in tight spots where compact winding 
> is essential. Another feature is its self-extinguishing 

by Westinghouse property— it will not support combustion. 
2 _ oe Get complete information by writing Thermoid 
Refrigeration Division! : 


Division, H. K. Porter Company, Inc., Tacony & 
Comly Sts., Philadelphia 24, Pa. 





THERMOID DIVISION |')\\'| )') H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY : with Rubber and Friction Products—THERMOID DIVISION; Electrical Equipment—DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION; 

Copper and Alloys—RIVERSIDE-ALLOY METAL DIVISION; Refractories—REFRACTORIES DIVISION; Electric Furnace Steel—CONNORS STEEL DIVISION, VULCAN-KIDD STEEL 

DIVISION; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE ROPE DIVISION, MOULDINGS DIVISION; and in Canada, Refractories, “Disston” 
Tools, “Federal” Wires and Cables, “Nepcoduct’’ Systems—H. K. PORTER COMPANY (CANADA) LTD 
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OHLUSIN 


dual-element 


fuses reduce heating 
and eliminate 
nuisance blowing 


Using an exclusive thermal-alloy element which reduces complexity and 
improves reliability—ECON Dual-Element fuses blow only when they are 
supposed to blow You get: Positive protection of equipment...minimum 
fuse replacement costs...reduced downtime. Loose or corroded connections 
which cause high temperatures open ECON Dual-Element fuses before the 
2 destructive. Result—cooler operation. Available in 
Knife Blade or Ferrule type from 0 to 600 amps, 250 and 600 v. For complete 
details write: Economy Fuse Division, Federal Pacific Electric Company, 
Dept. 336, Chicago, Illinois 


temperature can becon 


Fre ECONOMY FUSE DIVISION 


iFIC ELECTRIC COMPANY 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


1. INSTANTANEOUS ACTION ON SHORT CIRCUITS—Fuse links at 
either end open the circuit immediately when a dangerous ‘short’ 
develops. Fuse links (A) melt away instantly causing heavier sections 
B) to drop away, completely interrupting circuit. 


2. TIMED DELAY ON MOMENTARY OR HARMLESS OVERLOADS—Exclu- 
sive ECON-Alloy thermal element takes harmless overloads up to 

.calibrated delay action prevents needless fuse blowing... 
unnecessary downtime. 


3. QUICK, POSITIVE ACTION ON DANGEROUS OVERLOADS —When 
overload exceeds predetermined heat and time limits, ECON-Alloy (A) 
hanges instantly from solid to liquid, positively interrupting circuit 
NOTICE: EXTRA WIDE GAP (B) PROVIDES ‘‘SAFE-BREAK"’ DISTANCE 
PREVENTS ARCING. 


CHICAGO, 


ILLINOIS 
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Three Important Signal Systems 
from Honeywell! 


®& Clockmaster Time and Programming Systems 
»® Fire Detection and Alarm Systems 


®& Surveillance Alarm Systems 


Honeywell Clockmaster’ e avail- manual switching or silence instead of automatic 
vt ote etl hi nming. Quick-change calendar device per- 
| | ( oneyvwell furnishes flush o1 mits silencing any circuit during any 12 hour period 

ly 4 r e week. A spring power unit is available for 

use during power failure. Honeywell's 
especially wanted in schools because it 


easiest-lo-set programming on the market. @ @ @ @ @ 





Here’s why Honeywell 
Clockmaster Programming 
is the easiest to set! 





Easy-to-set signal drum. Honeywell loc] Easy-to-read numbers: Link chain rugged- 
t ness. Nu re | 


lust 


Dial-it clockwise program unit. M 








Honeywell's complete fire 
detection and alarm 

equipment offers greater 
flexibility... one reliable source! 





Manual Station W247 Panel 


‘nts, too panels, detectors, 


bells, horns and 


buzzers 
rigid quality standards—all backed 
1] 


imous Honeywell service 


N ered lights identify a fire’s location wit} 


Honeywell's W237 panel. This enables a super- 
direct immediate fire fighting measures 

ires of this system include electrical 

letecting circuit. Trouble 

indicate any wiring break 

silenced until repairs are made 

stays on. Alarm will sound 

the detec ting circuit 


tied in to local hre 


panel uses a 2-wire circuit 

both detector and alarm cir- 

trically supervised. Any wiring 
mediately indicated by a trouble 

m is connected to a municipal 

1 switch disconnects it during fire drills 


re bell capacity—up to 5 bell cir- 


12 a total of up to 0 bells. 





Honeywell Surveillance Alarm Systems 
help prevent breakdowns of critical equipment 


with economical one-man supervision 


HTATUTALALOLOLELPLHLOLELUOLOLROLOLAL TOL OLOLOL Ob a a 
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EVERY SYSTEM BACKED BY HONEYWELL’S 


tH} 


invvdnnininninn 


UNIQUE MAINTENANCE AGREEMENT 


YUE AE 
{ Talal 


> Honeywell Sig f 's backed by 112 Honeywell sale 


ell offers a unique ervice offices throughout the country 


mi ! 
(\(\\(\0) 


eement to the owner which bring service personnel within 
ost, Honeywell pro reach of any installation 


aintenance and inspe 


LES 


HOOUOK 


}{ 1) 


For more information about this Honey 


()/ 


AA 


well Maintenance Agreement or about 
any of the systems described here, call 
your local Honeywell office. Or write 
Honeywell, Dept. ES, Mpls. 8, Minn. 


ATTA ALATA TTT 


Honeywell 


——— J 
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Gold Seal Tape splices neatly, fast 


It has high dielectric strength without bulk — a big advantage 
in many splicing jobs. It’s elastic . . . easy to mold into a neat, 
thin wrapping. Just what the doc ordered for cramped areas, 
but we birds see more Gold Seal used for insulating cable splices 
than any other tape. High service line or terminal box, quality 
and convenience talk — and that’s Gold Seal Plastic Tape, baahaste 
in the handy 20 ft. roll. Try it! Jenkins Bros., Rubber Division, p. 


in the 


100 Park Avenue, New York 17. Handy Pack 
can 

Single 60 ft. 

rolls 

in individual 


metal cons 


IN HANDY 20 FOOT ROLLS 


Gold Seal FRICTION — RUBBER — PLASTIC Tapes . . . Commercial and Specification Grades 
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the right tool means a better job 


That’s why Utica offers such a broad range of standard tools 
hundreds of pliers, wrenches and other hand tools direct from stock. 
And to keep pace, Utica is continually developing special and custom 
tools for the changing needs of industry. If your operation should 
suddenly call for a special plier or wrench, confer with your Utica 
Distributor. Counseling on the use and development of new and special 
tools is a regular part of his business. 

Utica Drop Forge & Tool Division, Kelsey-Hayes Co., Utica 4, N.Y. 


USE GTICA... the tools the experts use l 


® 
Hallmark of Quality since 1895 <OxTD<E> UTICA DROP FORGE & TOOL DIVISION + KELSEY-HAYES CO., UTICA 4, NEW YORK 
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2 Remove the entire starter mechanism by loc 
screws. Then the enclosing case can be easil 


The cost of installing motor control 
is almost always greater than the cost 
of the control. That is why Cutler-Hammer 
engineering made “easier installation”’ 
a key objective in the design of 
Cutler-Hammer Three-Star Motor Control. 
Compare the many outstanding 
design features of this control with any 
other and see how you can get the job 
done in less time with less cost to you and 3 Once the case is mounted, conduit connec 
your customer when you install made and wires can be drawn without any interfe 
Cutler-Hammer Three-Star Motor Control. eet MOCHORIE OF CS88 WERE apanate 
. ; . or damaged starters 
See your nearby Authorized Cutler-Hammer 
Distributor . . . he stocks all needed 
types and sizes of Cutler-Hammer 
Three-Star Motor Control. Also, write 
for the Cutler-Hammer Merchandiser, 
Pub. EA-100-N-241, the handy motor control 
selection guide. Cutler-Hammer Inc., 
Milwaukee 1, Wisconsin. 


CUTLER-HAMMER 
4 Replace starter and wire Wiring diagram gives complete di 
rections, terminals clearly marked, and panel wiring color 
oded. Other plus features include straight-through wiring and 


front mounted adjustable overload heater coils 


CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wis. ® Division: Airborne Instruments Laboratory. © Subsidiary: Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation. 
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McGILL PORTABLE LAMP GUARDS 
are always a little better 


...and all are UL i inspecte 


e Rugged, steel wire cage. Spot-welded with extra heavy 
zinc plated, chromate finish. 


@ Tough, gray molded phenolic handle resists impact. heat 
oils, greases, some acids, moisture and abrasion. 


e Concentrating end lens. @ Convenience hook. 
e Approved 3-wire grounded convenience outlet. 
@ Exclusive McGill LEVOLIER Switch. ¢@ Rotary reflector. 


No. 
5000 SLRG 


LEVOLIER SwiTcH approves 
amo SOCKET J Wikt GROUNDED 
ASsemany CONVENIENCE OUTLET 


. . ° SCREW SHELL 
An extra margin of quality is sae" weante iupact RESISTING 


designed and built into the PUSTR OEE 
complete line of McGILL in- 
dustrial portable lamp guards 
for safe, dependable utility. 
Rugged, heavy duty construc- 
tion and selected materials 
withstand the punishment of sven 
rough use. The famous eeicus 
McGILL LEVOLIER switch No. 7100 SR Lamp Guard 

mechanism provides a degree Thumb clamp arrangement for cage to 
of dependability not found in ee ae, oo 
ordinary portables. -It’s eco- LIER switch. 

nomical to specify the best. 


TURSER GASKET 


. No. 5025 SRG Service Light 
More than 100 different types - ervice Lig 


: Completely grounded service light. 15 amp., 
of McGILL portable lamp al % 125 volt convenience outlet built into molded 
guards have been developed to ty phenolic handle. Safe on-the job source for 


meet the’ particular require- PTS) cara aie and 25. ft. 
< 3-3 ‘ 
ments of a wide range of serv- y 
ice conditions. Cages 50 to 200 
8 No. 5000 SR Lamp Guard 
watt. 660 watt, 250 volt sockets. a 
With 15 amp., 125 volt convenience outlet 
For detailed descriptions of the “ey in impact and heat and grease-resisting posi- 


n : a tively insulating molded phenolic handle. 
McGILL line of top quality No-Rol cage, Levolier switch and reflector. 


electrial specialties, including 
portable lamp guards, and Levo- 
lier switches write for McGILL 
ELECTRICAL SPECIALTIES for complete safety. Heat and impact resist- 

“AT -N > 4 ing glass globe screws into a silicone rubber 
CATALOGS No. 06. » | gasket. Handle molded of macerated phenolic. 


No. 3006 Vaporproof Lamp Guard 
Watertight, vaporproof and moistureproof 


No. 652 Lamp Guard engine ered electrical produc ts 
Rubber hook handle, thumb release clamp 


for easy bulb replacement. Can be hung, 
for maximum light, from hook or handle. 
Write for Free McGill Catalog No. 84 
precision needle roller bearings 


MANUFACTURING COMPANY, INC., ELECTRICAL DIV., 450 N. CAMPBELL ST., VALPARAISO, INDIANA 
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CONNECTORS 


At last --a really easy way 
to join heavy gauge, hard wires! 


BUILT-IN-WRENCH 


New wings make it 50% easier to screw on, even 
on new stiff vinyl-insulated #6 wire. Wings 
eliminate wrenches; can be snipped off after 
applying. 


“PYTHON GRIP”’ 


New internal tension-spring coils adapt to shape 
and size of wires—apply tremendous pressure 
evenly over entire stripped area. Pressure is so 
great wires are threaded and crushed together. 


NYLON SHELL 


Insulating cap is Nylon...high dielectric, un- 
breakable and abrasion resistant. You can actu- 
ally see your splice inside the semi-transparent 
Nylon shell. Compact—uses less space in junc- 
tion box. U.L. approved for recessed fixture wir- 
ing because Nylon shell withstands 105° C. 


New IDEAL “WING-NUT” Connector gives you the 
easiest yet most perfect mechanical connection possible. 
Wide skirt opening makes it easy to connect larger com- 
bination wires (example: two #8 with a #6) as well as 
the thickly insulated Type R wire. 


The new “WING-NUT” Connectors handle 474 possible 
combinations of solid or stranded wire...almost twice 
the number of other single piece Connectors. “WING- 
NUT” is available in two sizes. 


Ask your electrical distributor about his special introduc- 


tory offer. 


SOLD THROUGH AMERICA'S 
LEADING DISTRIBUTORS 
IN CANADA 


IRVING SMITH, LTD., MONTREAL ON EVERY WIRING JOB 
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laid 
THE HELPING HAND ~~} 


MAIL THIS COUPON 


poo ern 


IDEAL INDUSTRIES, INC. 
1041-G Park Ave., Sycamore, Illinois 


Yes, | want complete catalog data on the new “WING NUT” 
Name 


Company 


Address 


eee —--2ZON@.___..._... State. ee 


ithe sie eh cos din rns hls cao lis tala 
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Here’s the 
inside story 
of industry’s 
































MOST RUGGED 
HIGH VOLTAGE 
SWITCH 


BID AIR BREAK 
HE HEART 
NE 


Faster Arc Suppression 
New blowout design. 
Novel arc chutes are 
molded from an arc 

resistant material. 


Double Break Contacts 
Silver alloy contacts 
never need maintenance. Only One Moving Part 
Vertical motion assures Simple solenoid design 
uniform contact eliminates trouble-causing 
pressures, pins, pivots, and 
flexible jumpers. 


A-B High Voltage 
Starter with Air 
Break Contactor 


Bulletin 1159 high volt- 
age air break, across- 


the-line induction 
motor starter in NEMA 
Type | enclosure. All m 
Allen-Bradley high 


voltage starters are Member of NEMA 
equipped with current 


imiting fuses with in- . 
terrupting copecito Oli folbi gam \) Co) coy am Oxoyatece)| 
of 150, kva at 


2300 v; 250,000 kva 
at 4600 v. 








Allen-Bradley Co., 1307 S. First St., Milwaukee 4, Wis. In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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Ocean-bed 
Bonanza! 


Seven miles off the coast of Louisiana, 
Freeport Sulphur Company is preparing 
to tap arich, new sulphur deposit — under 
50 feet of water! 


The base of mining operations, pictured 
above while under construction, consists 
of a Y-shaped island stretching for nearly 
one mile and towering more than 60 feet 


above the water. 


Five large and ten smaller steel pile 
towers, connected by 200-foot-long bridge 
spans, support the complex facilities 
whereby sulphur is melted in its under- 
water formation by superheated water, 
and then brought to the surface in molten 


form. 


The vital power for this operation pours 
from huge generators to the drilling 
platforms through Simplex submarine 
power cables. Simplex, a working partner 
of the mining industry for thirty years, is 
proud to participate in this monumental 


engineering achievement. 


it 


Ovi Settee 
forme 


WIRE & CABLE COMPANY 


79 Sidney Street, Cambridge 39, Mass. 


aI 
*UUUIh 


~ 
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SPANG HEADERDUCT INSURES FLEXIBLE 
WIRING FOR NATIONAL LIFE 


“This combination of SPANG HEADER 
DUCT and cellular flooring is the most 
progressive step in electrical wiring dis 
tribution in 25 years,"’ states Mr. Santas. 
“Wiring is carried through the SPANG 
HEADERDUCT at right angles to floor 
ells, then runs as needed from the ac- 
cess boxes—one every 18 inches— 
through the floor cells to where the out- 
let is required 


National Life Insurance needed the most practical and up-to- 
date wiring system available for its new office building in 
Montpelier, Vermont. SPANG HEADERDUCT solved this prob- 
lem by providing complete flexibility in the location of power, 
telephone and other communication outlets. 


MOST PROGRESSIVE STEP IN 25 YEARS 


Mr. Vern Santas, General Superintendent of the M. B. Foster 
Electrical Company of Boston, says: ““The simplicity, flexibility 
and installation speed of SPANG HEADERDUCT for wire distri- 
bution in connection with cellular floor construction is the 
most progressive step in the electrical field in 25 years.” 


ELECTRICAL CONSTRUCTION AND 


SPANG REPRESENTATIVE TRAINED CREW 


“This was our first SPANG HEADERDUCT installation,” con- 
tinues Mr. Santas, “so a SPANG representative trained my 
crew. We are now proficient in this type of installation and 
expect to use SPANG HEADERDUCT on new bids.” 


SPANG HEADERDUCT DESIGNED FOR FAST, EASY INSTALLATION 


All component parts of SPANG HEADERDUCT are designed to 
eliminate as much fabrication time at the job site as possible. 
Coupling headerduct sections is fast. Corner leveling screws 
on access boxes bring boxes accurately to screed level without 
the use of a surveyor’s transit. And square openings on access 
boxes give more working room for splicing wires and making 
future wiring changes after concrete is laid. 


WRITE FOR MORE INFORMATION 


See how easy it is to make a SPANG HEADERDUCT installa- 
tion; write for your free copy of the booklet, How to Install 
Spang Headerduct. 
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Tubular 
Heaters 


Cartridge 








Heaters 


These 3 basic CHROMALOX heaters 


provide answers to just 
about any heating problem 


Strip Heaters... that quickly and 
easily bolt or clamp to platens, dies, 
kettles, tanks, pipes, rolls, drums, 
ovens and air ducts. Lengths from 
4 to 96 inches, widths from % to 2% 
inches, with cross section curving or 
lengthwise bending. Available with 
brazed-on fins, 


Tubular Heaters. . . that clamp 
on, fit into machined grooves, cast 
into metals, immerse in liquids, in- 
stall in ovens and ducts. Straight 
lengtas or factory-formed to nearly 
any contour. Lengths from 6 inches 
to 30 feet. Triangular or round cross 
section. Available with brazed-on fins. 


Cartridge Heaters that 
smoothly fit standard drilled holes 
in dies, platens, molds, extrusion and 
injection barrels. Special leads avail- 
able for protection against flexing 
action, abrasion, moisture or vapors. 
Diameters from % to 1% inches, 
lengths from 1°% to 25% inches. 


Versatile Chromalox electric heat- 
ers are available in sheath materi- 
als and wattages to match almost 
any application to 1100°F. Easy 
to install, they are fast, clean, 
safe and economical. 

Your Chromalox Man can help 
you determine the one that best 
answers your specific problem. 
He’s backed by the world’s largest 
factory stock of industrial heat- 
ers, ready for immediate ship- 
ment. Why not give him a call. 
You’ll find his phone number listed 
at the right. 


Our new Catalog 60 provides de- 
tailed product information and sug- 
gests numerous applications for 
the complete line of Chromalox 
electric heaters for industry. If you 
have not yet received a copy, please 
let us know. 1801 
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Sales-Engineering Representatives 


Atlanta, Ga. 
TRinity 5-7244 
Bala-Cynwyd, Pa. 
MOhowk 4-6113 
Baltimore, Md 
HOpkins 7-3280 
Binghamton, N. Y 
RA 4-7703 
Bloomfield, N. J 
EDison 8-6900 
Boston, Mass 
Liberty 2 741 
Buffalo, N. Y 
SUmmer 4000 
Charlotte, N. C 
EDison 4-4244 
FRanklin 5-1044 
Chattanooga, Tenn 
AMherst 5-3862 
Chicago, Ill 
HArrison 7-5464 
Cincinnati, Ohio 
TRinity 1-0605 
Clearwater, Fla 
Phone 3-7706 
Cleveland, Ohio 
PRospect 1-7112 
Dallas, Texes 
Riverside 1-YO04 
Davenport, lowa 
Phone 6-5233 
Denver, Colo 
Glendale 5-365! 
GEnesee 3-082! 
Des Moines, lowa 
CHerry 3-1203 
Detroit, Mich. 
UNiversity 3-91 
Houston, Texas 
CApitol 5-0356 


0 


indianapolis, Ind. 
MElrose 5-5313 
Kansas City, Mo. 
Victor 2-3306 
Los Angeles, Calif. 
Richmond 7-5191 
Middletown, Conn. 
Diamond 6-9606 
Milwaukee, Wis. 
BRoadway 1-3021 
Minneapolis, Minn. 
FEderal 46-3373 
Nashville, Tenn. 
CYpress 2-70) 
New York City, N. Y. 
W Orth 4-2990 
Omaha, Nebraska 
ATiantic 7600 
Philadelphia, Pa. 
GReenwood 3-4477 
Pittsburgh, Pa. 
EMerson 1-2900 
Portiand, Oregon 
CApitol 3-4197 
Richmond, Va. 
ATiantic 8-8758 
Rochester, N. Y. 
HAmilton 6-2070 
St. Lovis, Mo 
CHestnut 1-2433 
San Francisco, Calif. 
UNderhill 1-3527 
Seattle, Wash 
MAin 4-7297 
Syracuse, N. Y. 
HOward 3-2748 
Wichita, Kansas 
AMherst 2-5647 


Sm CHROMALOX 
Elke. Hteat- 


INDUSTRIA 


t 


* COMMERCIAL 


+ RESIDENTIAL 


EDWIN L. WIEGAND COMPANY 


7627 THOMAS BLVD... PITTSBURGH 6B, PA 
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time up to 50% 


This new 2-speed Blackhawk workhorse gives 
you more usable power — faster — to save you 
time on every pipe bending job. . . large or 
small. Compare with all others . . . you’ll find 
this new 10,000 psi power package approaches 
the load twice as fast . . . with twice the speed 
under load of any other portable, electric-hy- 
draulic pump. And, only Blackhawk’s P-550 
starts safely under full load . . . no need to 
back off — you save time while bending! 
Team the P-550 with a Blackhawk feather- 
weight one-shot bender (or any other benders 
you now have) and you’re set for faster, eas- 
ier bending . . . ready to take on more jobs 

. . make bigger profits during the coming 
construction rush! 


NEW! P-550 2-speed 
portable, electric-hydrau- 
lic pump. Suggested user 
price, only $370 
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4 


ii 
¥ 


Ask for a 
TRY-BEFORE- 
YOU-BUY 
Demonstrator Kit! 


sie 


> 


ithe 


i: 


Here’s your chance to compare and try before you buy. See 
your Blackhawk distributor for a one-shot aluminum bender 
and a P-550 pump demonstration kit that you can use on your 
job! Prove to yourself how much more time you save . . . how 
much more profit you can make on every job. And, you can 
pay as you profit! Many distributors are offering interest-free 
extended terms .. . up to six months to pay! Try a demon- 
strator and modernize your equipment now. 


“World's Largest Manufacturer of Hydraulic Tools” 


€>BLACKHAWK- 


BLACKHAWK MFG. CO., Dept. H-2079, Milwaukee 46, Wis. 
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lon-Balanced Ajir 
for home heating offers 


e better health 
e greater comfort 
) e easier breathing 


NEW 


A) > Si lel. ip é 
ELECTRIC HEATERS 


When you select NEW electric heating 
by WESIX-IONIX you choose a selling feature for any 
house. For here, in a system that’s easiest of all to install 
in new or older homes, WESIX offers exclusive ion- 
balanced, comfort conditioned living. 


Now you can offer easier breathing, 
better health and perfect comfort. Now room air 
stays fresh without that winter-stuffy feeling. 
Now your homes stay clean and free from air- 
borne bacteria, virus and pollens—because WESIX 
-IONIX destroys 90% of all airborne organisms. 





Knowing these simple facts 

And these new units are designed puts you out in front 

in styles, types and in price ranges to suit any i ; Negative Ions — tiny particles that can 

building need. They’re decorator designed and not be seen under even the most powerful 

contractor engineered to bring a combination of microscopes — have opened new fron- 

of customer-pleasing beauty and builder- ; tiers in the science of comfort and health 
7 ase , conditioning of the air we breathe. 

pleasing ease of installation. Se 

Science has learned that pure air 

Be ready to profit from — contains a high proportion of negative ions 

} -while stale city air is usually high in 





the growing demand for modern 


: ; 3 positive ions. This excess of positive ions 
electric heating. Get all the 





Piuicasrarete ta canna encase makes breathing difficult and slows up 
facts on the most modern the efficiency of the respiratory system, 
—Wesix-lonix. Write } and can aggravate symptoms of asthma 
for your complete and hay-fever. 
catalog today. Wesix-lIonix research has found 
Ht ways to reduce positive ions and make air 
“Ion-balanced” like outdoor air at its best. 
This feature is built into all Wesix-Ionix heaters 
and works with out noise or moving parts and without 
using any extra power to keep the air in any home PURE, 
FRESH and HEALTHFUL around the clock! 
yuuesiitt anbedh. 





WESIX ELECTRIC HEATER CO. 
390 FIRST STREET © SAN FRANCISCO e CALIFORNIA 
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DOSSER 
DESIGNE. 


7) 7 f TWO POSITION VARIABLE TAP 
with YOU in mind! ase | 


For cross, parallel and tee tap connections. 


SPLIT BOLT CONNECTOR 
(Type DS) 
For taps, dead-ends, entrances, 


i a ged d 
LIGHT DUTY VARIABLE LUG ‘ any lynch, Jpaeten ates, ot VARIABLE TERMINAL 


(Type G) (Type D) 
all-purpose cable connections. Connects a wide range of copper 
conductors to flat bar. 


For YOU, the contractor... 
For YOU, the wholesaler... 


TWO BOLT SERVICE CONNECTOR 
T DSU . 
—_ ( ef ) The products shown here are in constant demand 
r all service cable connections 


Best for larger sizes. by contractors and are fast moving stock items. 
All items accept a wide range of cables, 

thereby, minimizing the number of stock sizes. 

They are packaged in convenient quantities 

for ease of handling and are attractively 

labeled for quick identification. 


HEAVY DUTY VARIABLE LUG 
(Type HL) 
Takes various conductor sizes. 
Quickly installed. 


Ask for pocket catalog, 
giving name of your distributor. 


Distributed outside the 
U.S.A. and Canada by 


INTERNATIONAL GENERAL 
ELECTRIC COMPANY 
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Design and Workmanship 
is second to none in Pylet cast 
metal conduit fittings. They 
irement from 
TeT 


A 


non-hazardous locations. 
Taper threaded hubs tapped 
straight and true assure tight 
joints and perfect alignment of 
conduit and cover openings. 
Cadmium plating of high 
lustre and thickness provides 
attractive appearance as well as 
unexcelled protection against 


A complete line including 
circuit control Pylets, plugs and 
receptacles in all sizes and 
ratings, industrial lighting 
fixtures and floodlights. 

Specify Pylets for superior 
performance and long range 
economy. 


Literature furnished on request 


THE PYLE-NATIONAL COMPANY 


SINCE 1897 


CIRCUIT CONTROLS + PLUGS AND RECEPTACLES + LIGHTING FIXTURES + FLOODLIGHTS 
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your 
control cable 

roblems 
end here 


CHESTER CABLE --- PLASTICOTE 


PLASTICOTE® INSULATED AND JACKETED 


Of all cable products, Control Cable has the greatest responsibility in safeguarding life and property... 
for on its unfailing function rests the immediate response to fire alarms, the constant operation of power 
station control circuits, the quick action of police and day-after-day traffic control. Chester’s light weight, 
unusually pliable and highly resistant Plasticote insulated and jacketed Control Cable meets the strict 
Industry Standard specifications for all of these vital services. At the same time, Chester solves cost prob- 
lems, too, with long life, trouble-free cable for direct earth burial, overhead and flexible 
lines in building installations. In many cases, physical and electrical properties exceed 
those of other types of insulation. Careful attention to all these needs, vital to service and 
installation, makes Chester Plasticote Control Cable a preferred brand for municipal 
services for power station and supervisory circuits . . . for flexible or extension connec- 
tions. Electrical men know that Chester cable is custom engineered for the END result! 


CHESTER CABLE CORP... CHESTER, NEW YORK 


A SUBSIDIARY OF MIAMI COPPER COMPANY 


Complete data on 
Chester Control Cable is 
available on request. 

Ask for Bulletin No. ECC-1 











Specify Chester Wire and Cable For All Your Electrical Equipment Needs 


Control Cable + Bus Drop Cable + Service Cord + Safety Control Wire + Thermostat Cable + Underground Feeder 
Cable + Bell Wire + Machine Tool Wire + Armored Bushed Cable + Building Wire + TV Lead-in + Train Wire + Ignition Cable 
Flexible Conduit + Bare Copper Wire + Service Entrance Cable +» Mine Service Wire & Cable * Hook-up Wire * Telephone Wire 
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l-T-E CIRCUIT BREAKER COMPANY 


SAFETY 


Yes, there’s real economy in fused power switching 
centers, but make sure you also get the extra safety 
only I-T-E offers. In every I-T-E Power Switching 
Center, you have the assurance of knowing that switches 


can be closed even into a fault with complete safety for 


both personnel and equipment. Toggle-snap quick 
closing prevents burned contacts. In addition, Kirk 
key interlocks prohibit the opening of fuse compart- 


ment doors while switches are closed. 


1-T-E Power Switching Centers are designed, of course, 


for both safety and economy. Unique I-T-E standard- 


First cost is your last cost. I-T-E molded case circuit breakers 
not only give you vastly better protection than fused devices 

. but in most cases they actually cost you less in the long 
run, To restore power after a fault, all you do is flip a toggle 
handle. Nothing to replace. No lost time. And you’re abso- 
lutely certain that you have correct protection. Choose the 
circuit breakers you need from the I-T-E line . . . broadest in 
the field. Wide variety of enclosures for both indoor and out- 
door installations 


ized cubicles and building block construction reduce 
engineering expense (the saving is passed on to you), 
and also shorten the time between order and deliver 
Equipment arrives on the job in sturdy, preassembled 
units, ready for easy, fast installation. And new feeders 


can be added any time 


These extra advantages add up to greater value. 
because you pay no more for I-T-E electrical equipment. 
That’s why it is preferred among so many companies 
that insist on greater value. Investigate I-T-E equip- 
ment next time you buy. 


Safety for conductors. I-T-E nonsegregated phase bus, safely 
enclosed in metal, shrugs off the hazards of dust and weather 
and provides complete protection for plant personnel. Widely 
used for connecting transformers to switchgear and for dis- 
tributing power in factories. Far easier to tap into than cable. 
High dielectric strength. Available in a variety of types for 
indoor and outdoor installations. Ratings up to 13.8 kv and 
3000 amp. I-T-E nonsegregated phase bus is delivered factory 
fabricated for easy installation and sure fit. 
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1-T-E Circuit Breaker Company 

1900 Hamilton St., Philadelphia 30, Pa. 
Power switching centers Metal-clad switchgear 
Molded case circuit (4.16 and 13.8 kv) 
breakers Secondary unit 
Metal-enclosed bus substations 
URELITE circuit breakers TRANFO- UNITS 
Other_ CorpDon® circuit breakers 





Name 








Company — 
Street sic ‘ aiicinitiimabeeiniioa 


9 


Individual circuit control. Install these new URELITE individually SEND COUPON OR WRITE 
enclosed circuit breakers right near heavy loads or as local Get complete, up-to-date 

control devices for main trunk lines up to 600 volts. Main 
disconnect contacts visible through side window for extra 
safety. Now available with I-T-E K-Line circuit breakers... 
world’s most advanced. Pulldown handle action provides 
quick manual make for safety and long contact life. New, 
vide-range overcurrent trip device lets you increase breaker 
setting when the load increases. No parts to replace. 


information on {-T-E equipment. 
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WHEREVER You Install Cable... 


AERIAL : CROSS ARM 
PLATFORM V , SHEAVE 


FLEXIBLE 
MANDREL 


DOG TOOTH 
CUTTER 


PNEUMATIC —_ 
FISHLINE mer 


lol Ui ie Geel ti Ja), le! 
CONDUIT ROD 


GROUND TENT 


CABLE FEEDER 


COPE HAS THE EQUIPMENT TO SPEED THE JOB! 


There's a Cope tool specifically designed for vir- 


Sheaves, Stringing Sheaves and Angle Cross Arm 
tually every cable installation job! For example, Sheaves speed and simplify the toughest instal- 


Cope Pneumatic Fishline is a compact, air-oper lation job. Each is available in a size to meet 
ated device that enables you to fish underground your particular cable requirements 

duct in a matter of minutes. Cope quick coupling 
Conduit Rods, Rod Grapples and Pullers, Flex 
ible Mandrels and Cable Feeders are designed to 


In addition Cope’s Engineering Dept. is always 
available to assist you in the design or modifi 
cation of these tools for specialized require 
facilitate rodding and feeding of cable in a wide ments. Cope Catalog 65 describes the complete 
variety of conduit layout situations. Cope man- line of Cope Cable Installation Equipment. Learn 
hole cover hooks, ladders and ground tents as how you can save time and costs on every in- 
sure cost-saving efficiency on underground jobs stallation by having the right Cope tool on hand! 

Call your authorized Cope Electrical 
aerial cable installatio Cope Cross Arm Wholesaler for information. 


Serving the electrical industry 
since 1885 


Division of ROME CABLE CORPORATION + COLLEGEVILLE, PENNSYLVANIA 


For 
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4% hms oe 


CIRCLE im 





ONE SURE SOURCE OF SUPPLY 
for all your wire and cable needs 


In wire and cable, contractors look for reliability of product, ample stocks, 
and friendly service. Working through a Circle distributor, you’re assured 
of all three .. . and here’s why. 

Take product reliability. Quality control begins right with the basic metals 
mined and refined in Cerro’s own facilities. Here skilled men make sure that 
every bar of copper, lead, or zinc is of the proper purity. This same attention 
to quality control] is maintained throughout manufacture. 

Ample stocks? Circle supplies the trade with over a billion feet of top 
quality wire and cable yearly — distributed through well stocked, conven- 
iently located warehouses across the country 
Service? There’s no “red tape” at Circle. When your distributor needs 
fast action, a simple telephone call brings results. So make a Circle distrib- 


utor your “one sure source of supply”- many other satisfied customers do. 


WIRE & CABLE 
a subsidiary of 


Cerro pe Pasco Corporation 
PLANTS: Maspeth and Hicksville, N. ¥ SALES OFFICES & WAREHOUSES: in all principal cities 


RUBBER COVERED WIRES & CABLES © VARNISHED CAMBRIC CABLES * PLASTIC INSULATED CABLES 
NEOPRENE SHEATHED CABLES * “CIRTUBE" EMT 








1B 


melanlarsjaieeielelats 


molars) (0) 4-15 
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FASHION PLATE, exciting new way to turn 
lights on . . . off. The only true decorator switch 
that’s rugged enough for commercial and indus- 


NEW TAP-ACTION FLUSH 
SWITCH FROM BRYANT 


... FOR HOSPITALS, DEPARTMENT STORES, MOTELS, OFFICES, 
FACTORIES, HOTELS, RETAIL SHOPS, APARTMENT HOUSES... 
FOR EVERY COMMERCIAL OR INSTITUTIONAL JOB YOU WIRE 


Tap-eez is the exciting new companion switch 
to Fashion Plate.* Its appearance is modern 
... the new, slim, tap-action bar blends well 
with design. More important, the attractive 
flush mounting makes it easy to clean... 
perfect for commercial applications where the 


emphasis is on economic maintenance, 
Tap-eez has positive action, low maintenance 
and whisper quiet operation ...no teasing... 
no areing. Its service is more reliable than 
ordinary toggle switches . .. really built 
to last! 


ASK YOUR BRYANT SALESMAN for a sample of Tap-eez. Take it apart and see the built- 
in quality ... the trade-mark of Bryant superior wiring devices, 


UNLIMITED APPLICATION—AVAILABLE IN SINGLE, 
DOUBLE AND TRIPLE GANG PLATES—IN BROWN, 
IVORY AND STAINLESS STEEL COMBINATIONS 


S64. 129-47 AO) 
‘ 


MOAR CNSR 


\O 


Smooth quiet action. Bar Long-life silver alloy con- Fits standarc switch boxes, Easy, fast installation. 
moves only to operate tacts. Positive controlled requires no special wiring. Time-saving, clamp-type 
mechanisn contact action. Rugged Compact design. back wiring. 

construction for heavy use. 


RYANT 


THE BRYANT ELECTRIC COMPANY 
BRIDGEPORT 2, CONNECTICUT 
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USS Tiger Brand Amercliad Cables are built tough and strong to withstand dragging over sharp rocks, and exposure to sun, rain, grease and oil. 


Right—Strength and flexibility of Amerclad are shown by its use over this cable bridge leading to a power shovel. 


ration resistance of the Amerciad Cable is the main reason for its use on this railroad track tamping machine 


Tiger Brand Electrical Wire & Cable 


A standard cable for every special job 


e Asbestos Wire and Cable e Varnished Cambric Cable 

e Mold-Cured Portable Cord e interlocked Armor Cable 

e Shovel & Dredge Cable e Special Purpose Wire & Cable 

e Paper & Lead Cable e Aerial, Underground and 
Submarine Cable 
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Even though electrical cables may look alike and 
start with some of the same materials, there’s a 
real difference in the completed cables. 

The difference in USS Tiger Brand Amerclad 
Cables results from a combination of research, 
engineering and construction. The development 
of better materials goes on constantly at American 
Steel & Wire. Insulation and jacketing compounds 
have been improved. 

Better stranding designs and methods of strand- 
ing add years to cable life. 

Amerclad Cables are protected by an outer 
jacket of Amerprene, an oil resistant compound 
containing a high percentage of Neoprene. Before 
being vulcanized, an Amerclad Cable is encased 
in a substantial lead sheath that is afterward 
removed. The pressure developed within this rigid 


mold during the vulcanization process produces a 
dense, non-porous jacket that is highly resistant 
to abrasive wear. 

Knowledge of severe field conditions obtained 


through sales engineers permits designing for spe- 
cial conditions. 

Constant effort to control quality and improved 
methods of inspection assure a product of highest 
quality. 

These are a few of the unseen plus values you 
get when you buy Tiger Brand Amerclad Cables 
for your shovels, dredges, continuous miners, drills, 
shuttle cars and other equipment. For complete 
technical information, write for our free book, 
“Tiger Brand Amerclad Cord Cable,’ American 
Steel & Wire, Room 9158, 614 Superior Ave., N.W., 
Cleveland 13, Ohio. 


USS, Tiger Brand and Amerclad are registered trademarks 


American Steel & Wire 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
Tennessee Coal & Iron Division, Fairfield, Ale., Southern Distributors 
United States Steel Export Company, Distributors Abroad 
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SMOOTH, 
“CUSHION” START 


with new Century Electric 
part-winding start motor 


This new motor . . . at either 1200 or 
1800 rpm’s will give you smooth, 
““cushion” acceleration. No cogging, jerk- 
ing or jarring equipment. No sub-synchro- 
nous stalling. Just dependable torque with 
the same 40% reduction in starting current 
of all Century Electric part-winding motors. 


New winding—A special winding scheme 
makes this extra smooth start possible. 
Special cross connections are made between 
coil groups of the basic motor winding. 
Result: balanced stator field on first step 
position . . . no cogging . . . smooth accel- 
eration. Means that now motors will give 
better performance on part-winding start. 
Also, more time can be taken for acceler- 
ation because the winding does not go 
“‘across the line’’ until the rotor has reached 
a higher speed. 


Applications—Have an application 
where power company restrictions limit in- 
rush current? The complete line of Century 
Electric part-winding start motors is the 
answer. They provide the most economical 
and dependable way of starting equipment 
with low-starting torque such as fans, blow- 
ers, centrifugal pumps, and compressors, as 
well as reciprocating compressors equipped 


with unloading valves. And with new 
Century Electric part-winding motors 
heavier loads than ever before can now be 
brought smoothly up to speed. 


Construction—Century Electric part- 
winding start motors are available in ap- 
proximate range of 20 to 150 hp sizes and 
in speeds of 1200 and 1800 rpm. They all 
have the high quality construction features 
of all Century Electric squirrel cage induc- 
tion motors . . . coils are insulated with 
tough polyvinyl acetal resin . . . windings 
are dipped and baked with several coats of 
high temperature synthetic varnish which 
protect against oil fumes, mild acids and 
dust and grit . . . rotors are dynamically 
balanced so that motors run with extreme 
quietness and smoothness. . . rugged cast 
iron frame construction assures long life 
and low noise level. 


Application aid—A Century Electric ap- 
plication engineer will be glad to discuss 
your part-winding start problems with you. 
Century Electric also makes a complete 
line of motors .. . all sizes and types from 
1/20 to 400 hp. For a copy of the new 
Century Electric Motor Application Guide, 
please write for bulletin 270A. 


CENTURY ELECTRIC COMPANY 


St. Louis 3, Missouri Offices and Stock Points in Principal Cities 
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TYPICAL 30 HP part-winding start motor dimensions SPEED-TORQUE curves show how transfer to full 


winding can be made at higher speed after current 
has fallen off. 
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Revere Outdoor Lighting makes driving and parking safe and easy Kenneth C. Miller; Consulting Mechanical Electrical Engineers: 
at Eastpoint Shopping Center, Baltimore, Md. The well lighted Whitman, Requardt & Associates; Electrical Contractor: Harry A 
parking lot makes the shopping center look more inviting. Architect: Goldberg Co.; Electric Wholesaler: Graybar Electric Co., Inc 


Revere’s complete line of matched equipment 
makes any outdoor lighting job easier 


Any outdoor lighting problem is easier to solve with Revere Revere components used 
equipment. The wide line, from one source, lets you select the 
exact combination of fixtures required to do the job best 
simplifies ordering and assures on-schedule delivery, too 


to light shopping center 


At Eastpoint Shopping Center (above), Revere Endoval 
Mercury Luminaires, mounted on Revere hinged poles, illuminate 
driving lanes. Parking area lighting is provided by Revere 
floodlights with 400-watt EH-1 mercury lamps. Floodlights are aoe lela 
mounted two or three to a Revere hinged pole, with pole spacing Mercury Lumina 
150 ft. Ballasts are in manholes between poles. Average 
maintained footcandles 1.1 
Installation of equipment at Eastpoint was easier because 
Revere components are matched for strength, balance, and per 
fect fit and for peak lighting efficiency. Write for a Revers tarm 
outdoor lighting equipment catalog. The complete, matched lin : gg tant yA 8% 


od Po 
makes solving any outdoor lighting problem easie1 


OUTDOOR LIGHTING 


Revere Electric Mfg. Co. © 7420 Lehigh Avenue e¢ Chicago 48, Illinois (In suburban Niles) 
Long Distance Phone: Niles 7-6060 © Chicago Phone: SPring 4-1200 Telegrams: WUX Niles 


In Canada: Curtis Lighting, Ltd., Leaside, Toronto, Ontario 
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QP PLUG-IN CIRCUIT BREAKER TYPE 














One-piece enciesures 
gutters ALL sides—pl 
knockouts—flush or sur- 
face mounting —Sequence 
bussing—silver-plated 
live contacts—p/us other 
better features 
UL approved for 
label service installation. Choose from only 


These individual factory-packed 
units include box, panelbase, cover and 


door—everything but breakers—ready for easy 


9 different sizes—8 to 42 branches with 
lug or breaker mains, 50 to 225 amps.—to give 
practically any lighting circuit the safest, 
foolproof protection you can buy. Your 

QP QUICKLAG-P PLUG-IN 
CIRCUIT BREAKERS Wholesaler can deliver right from stock. 
finest made! t 


FRANK ADAM ELECTRIC COMPANY 
P.O. BOX 357, MAIN P.O. # ST. LOUIS 66, MISSOURI 


busduct « panelboards « switchboards + service equipment « safety switches « load centers « Quikheter 


Capacities 
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Fastenings and Supports Scaffolds and Platforms ° = Materials Handling Equipment 


Masonry anchors, studguns ~ Scaffolds, stages, adjustable ~ Wire carts, hand trucks, 
and studs, masonry drills, , work platforms, ladders. : conduit and wire storage 


hangers, clamps, channel and 
fittings, metal lumber 


Mechanized Assembly Tools Conduit and Raceway Tools ; Cable Handling Tools 


Portable electric tools, ° Pipe cutters and threaders, , Reel trucks and carts, wire 
punches, reamers, ‘ hydraulic conduit benders, . storage, wire measuring 
conduit benders : portable band saws, reamers, _ equipment, cable pullers. 


wrenches, vises. 
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For Underground Work Pole and Line Work Tools 


Manhole ventilators, barricades, Climbing tools, safety belts, pike poles, 
MEN WORKING signs, pliers, grips. digging bars, shovels. 








Alteration Tools 


evs Fe @€ ee € 8 * 


la Drill routers, hole saws, wood chisels, 
Temporary Power Facilities 


cement drilling machines, extension cords, 
Portable generating plants, barricades. : compass saws. 


Tools that you buy from Graybar help do 
the job more quickly, more efficiently and 
more economically. 


Graybar knows electrical equipment in- 
side and out, knows what you want and 
Maintenance Tools : need, and stocks only the tools that will give 


; top performance for you. 
Screwdrivers, hammers, gun tackers, hacksaws, 


steel tapes, soldering irons, voltage testers, Graybar is the only electrical distributor 


supplying tools for every type of electrical 
work. In the 80-page Graybar Tool Catalog 
for Electricians you’ll find all the quality 
tools you need...to speed the job...to reduce 
your costs. For your copy, send your name 


= and title on your business letterhead. 


For contractors doing pole line construc- 

Communication Facilities tion work, there is also available a 92-page 
catalog listing Outside Construction Tools 

and Equipment. Specify if needed. 936 


pliers, wrenches, portable torches, electric drills. 


Audio hailers, electronic wires and cables, 
sound and intercommunication equipment. 


au GraybaR...: 


GRAYBAR ELECTRIC COMPANY, INC. @ 420 Lexington Avenue, New York 17, N. Y. © IN OVER 130 PRINCIPAL CITIES 





LEY POAT SOMME 
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SPECIFY HABIRITE-HABIRPRENE 


The high voltage cable that assures superior quality and service reliability! 


The term “RR” is only a nan not @ Much greater resistance to heat and mechanical toughness against damage 
an assurance of quality nstead of xidation which permits a high from installation hazards, is especially 
ordering just “RR” cable, insist temperature rating, with consequer made to be extra resistant to corona 
Phelps Dodge ibirite-Habirpren reduction in conductor size and i one of the worst enemies of high volt 
developed through years of experience cost for same current loa age cable. This extra resistance pro 


in designing z manufacturing this vides a greater safety factor in opera 
type of cable uc to ozone c 1 hz » I “d 4 - 
y] able. tion and has contributed to the re 


Phelps Dodge Habirite insulation, a ne around high voltage markable reputation and service rec- 
specially engineered butyl rubber com —— ord of Habirite-Habirprene. 
When you specify Habirtte-Habir- 
a greater safety factor in operation prene, you are assured of high voltage 
ber insulation. Habirite is greatly cable with the utmost in safety and 
superior to old-fashioned insulation for Phelps Dodge Habirprene sheath, a durability. See your Phelps Dodge Dis- 


these reasons neoprene compound with improved tributor! 


1 ‘ ’ etal } Jeshilit . 
po las a service dependability rec- ‘ 
pound, has a service dependa _ Better electrical properties that give 


ord unsurpassed by other types of rul 


CORPORATION 4, Ari D 


SALES OFFICES: Atlanta. § nghar ambridge, Ma Charlotte, Chicago, Cincinnat eveland, Dallas, Dayton, Denver, Detroit 
Fort Wayne enst e. Kansas City, Mo., Los Angeles, Memphis, Milwaukee, Minneapolis, New Orleans 


New York, Philadelph ur Portiand, Or ichmond, Rochester, N. Y., San Francisco, St. Louis, Seattle, Washington, D. C 
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Let Contractors Carry the Peaks 


Electrical contractors in several areas, notably Chicago, are en- 
gaged in a sales program to encourage industrial management to 
make a greater use of contractor services to supplement the work 
of plant electrical departments. There are sound business reasons 
why such services can be mutually beneficial. The development of 
more in-plant electrical work by electrical contractors is a logical 
target for promotional efforts. 


Plant electrical departments have to be relatively lean, closely- 
scheduled organizations. For routine preventive maintenance, trou- 
ble-shooting and repairs, high efficiency can often be achieved 
with excellent cost control. In large plants, there may be also a 
sufficiently diversified load of small installations, moves, and alter- 
ations to occupy the full time of additional personnel. But larger 
system changes, installations and emergencies can present man- 
agement with some tough problems. 


Beefing up the department with temporary employees to accom- 
modate peaks is not an easy solution and can be costly. Experienced 
electricians are scarce and likely to be regularly employed. The 
personnel office may have to take any warm body with usable 
training. The resulting load on management and supervisory per- 
sonnel inevitably disrupts important established operations. And 
temporary employees tend to complicate the orderly administra- 
tion of plant benefit and seniority programs. 


Electrical contractors have expert electricians widely dispersed 
over many jobs of varying urgency. They handle extremes of man- 
power requirements on individual jobs as a matter of almost daily 
routine. They have the necessary tools, equipment, materials and 
supervision to run the job on any reasonable time schedule. And 
they are fully accustomed to working in close coordination and 
harmony with other crafts and with operating people in occupied 
areas. 


Paradoxically, the most efficiently operated industrial electrical 
department is quite likely to be the least able to contend with 
substantial unscheduled work loads. The electrical contractor has 
a valuable service to render in helping to meet peak requirements 
with a minimum disruption of essential routines. 


In farming out a part of the electrical work load, plant manage- 
ment is also acquiring a valuable asset at no cost. Electrical con- 
tractors prize good industrial accounts. They pamper them with 
their best attention and best personnel. A confident and close work- 
ing arrangement between the electrical department and a good 
local electrical contractor—and a good local motor shop—places the 
full technical and manpower resources of these firms on constant 
stand-by, at no cost to the customer except for services actually 


rendered. 
lim, W Ltmat— 








WORLD’S MOST WIDELY USED 
ELECTRICAL TEST INSTRUMENTS 
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AMPROBE RS-1 


The economy snap-around volt am 


AMPROBE JR. 


The advanced voltage tester that 
meter with many features of the gives you current, too. Available in 
great RS-3 including rotary scale, seven models, ranging from 10 amps 
pointer lock, printed circuit, and ad- to 100 amps in either 125/250 or 
vanced movement design. 4 current 50/600 volts. Choose the model 
ranges. 2 voltage ranges that fits your job Only $19.85 


Only $39.85 
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AMPROBE RS-3 


af 
AMPROBE ; AMPROBE 
DECA-TRAN ENERGIZER 


Makes your Amprobe the world’s most Multiplies the sensitivity of any Am 
flexible and versatile electrical test probe ten times—for precise readings 
instrument. Extends amperage read- . on small appliances and fractional 
ing 10 times. Gets readings as high horsepower motors. Onjy $3.75 


as 1200 amps. Only $24.75 
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PYRAMID INSTRUMENT CORPORATION, LYNBROOK, N. Y. WORLD’S LARGEST MANUFACTURER OF SNAP-AROUND VOLT-AMMETERS. 
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MODERN POWER TOOLS are the key to economical installation of electrical system components. Typical of standard contrac- 
tor practice is this field fabrication center, one of many on a multi-story construction project. 


Cost-Cutting 
Job Mechanization 


How modern tools and job methods can be applied to lower installation 
costs of today’s electrical projects. A comprehensive review of current 
contractor techniques and cost-cutting practices adaptable to a wide 


variety of job conditions. 


CONTENTS 


Material Handling Underground Work 
Scaffolding and Platforms ... . Pole and Line Work 

Fastenings and Supports Temporary Power Facilities . . . 
Assembly Techniques Alteration Work 

Conduit and Raceways Job Communication 

Cable Handling Tools for Maintenance 
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COST-CUTTING JOB MECHANIZATION 





OINCIDENT with the rapid ad- 
vances during the past decade 
in the use of electrical energy 
for industrial production, operation 
of commercial enterprises, and 
modern living convenience, has been 
a parallel advance in the technology 
of electrical construction. Postwar 
experience has taught contractors 
the value of more and better job 
tooling; of more highly organized 
crews; of mechanized, production- 
line approach to highly repetitive 
operations. During those hectic 
construction years, electrical con- 
tractors were able to do more work 
than ever before with a fairly static 
skilled labor pool. Power tools and 
ingenious “methodology” developed 
by contractors 
answers. 
Today, with 


were the apparent 
scheduled wage 

creases in the offing, the electrical 
construction industry faces a simi- 
lar situation. Although apprentice 
training is in full swing, the net 
effect on an overall increase in the 
skilled 
significant. 
study program 
from 


status. By 


labor pool may not be too 
A four-year work and 
appren- 
journeymen 
the time they 


training, the 


separates 
tices Class A 
complete 


their number of ap- 


SAVINGS WITH MODERN TOOLS 


prentices may be slightly more than 
that required to cover normal 
skilled labor attrition (loss by re- 
tirement, death, etc.). At the same 
time, continued advances in the 
electrical industry bring more ap- 
plications of electrical energy, more 
complex systems and controls, more 
need for installation and mainte- 
nance man-hours. The 
answer is a “painless” increase in 
manpower productivity through the 
continued and improved 
power tools and equipment designed 
to simplify and facilitate installa- 
tion practices. 

All segments of the electrical in- 
dustry are combining their efforts 
to achieve the common goal of in- 
creased productivity per man-hour 
expended plus an increase in the 
effective labor supply. Contractors 
are mechanizing organizing 
their field operations to a 
higher degree. 


obvious 


use of 


and 
much 
Product design of 
electrical equipment manufacturers 
reflects a healthy consideration of 
installation 


Too! 


and maintenance ease. 
manufacturers are more con- 
scious of the problems and needs 
of the “pipe” and 


trades and are producing an array 


“mechanical” 


of power tools and accessories 


1958 vs. 1938 


Comparison for a Specific Industrial Building Contract) 





Hours 


Division of Contract 1938 


Lighting—Branch Wiring, 
Conduit and Boxes 

Lighting—Branch Wiring 
Trim 

Lighting Fixtures 

Feeders—Conduvit and Pull 
Boxes 


Feeders—Cable Pulling 


Panels and Cabinets 80 
Connect to Present Switch- 

boards 24 
Power Branch Wiring 128 


100 Amp Bus Duct. 172 
Miscellaneous 48 


1,389 


Approximate Saving*in Man Hours 


Notes: Conditions 


Sou rce 
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Percent 


1958 Estimated Savings 


Principal Factor 


Hours in Savings 


64 Scaffolding 


Scaffolding 


Improved power pipe 
tools and scaffold- 
in 

Improved pulling 
equipment 


Improved power pipe 
tools 
34 Hoists and scaffolding 


176 
127% 


steel construction building; 14-ft ceiling height, clear floor area. 
Ray Ashley, Electrical Engineering and Estimating Consultant, Ook Park, Ill 


which find ready application in this 
field. Increased portability is re- 
flected in design improvements in- 
corporating lighter metals 
added mobility features. 

Progressive substitution of 
horsepower for muscle power 
throughout an installation effects 
substantial overall man-hour econ- 
omies; extends the productive effi- 
ciency of older workers; preserves 
mechanics’ physical reserve; redi- 
rects acquired skills and training 
to the more technical aspects of 
electrical construction. These ad- 
vantages are showing up in current 
labor unit revisions and established 
job cost studies. 

The quantity and variety of job- 
tooling requirements will vary with 
the amount and type of work a 
contractor normally does. No spe- 
cific list will find general applica- 
tion. Each must be developed to fit 
an individual contractor’s opera- 
tion. Adequate job-tooling usually 
represents a substantial invest- 
ment. This is not an overhead item 
Tool charges should be allotted t 
each project as a direct job cost 
These may vary from 3% to 6‘ 
of job payroll (based on field ex- 
perience) depending on size and 
type of project. Tool charges are 
as much an installation cost as are 
the wages of mechanics on the job 


and 


What tools and techniques can ; 
The 
following pages offer a fairly com- 
prehensive report of mechanized 
field operations sectionalized into 
operational Where 
available, relevant time-saving data 
is included. The tool check lists in 
each section are offered as a guide 
to establishing an adequate tool in- 
ventory or a handy 
requisitioning purposes. 

Interim tool purchases may be 
necessary to gain full advantage of 
power tooling on concurrent proj- 
ects. Or specific tool items may be 
rented, with ultimate purchase in 
mind, for definite periods to offset 
abnormal peak demands. A number 
of such available to 
electrical contractors throughout 
the The best operating 
policy is, of course, to establish and 
permanent tool inven- 
tory to meet anticipated require- 
ments. Development of a definite 
tool replacement program is 
sidered good practice. 


contractor use to advantage? 


categories. 


reference for 


services are 
country. 


maintain a 


con- 
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TOOL CHECK LIST 


Blocks, snatch 
Block and tackle 


Chains 


Jacks, screw, 


Reel rollers 
Rope, hemp, wire 


Tongs, chain 


industrial, 


DIDO 


Trucks, wagon 


Slings, rope—hemp or steel 


Bins, materials and parts storage—metal, wood 


Boxes, storage, stationary, rolling—wood, metal 


Conveyor sections, roller, wheel 

Cribs, parts and accessories stock—metal, wood 
Cranes, chain, floor, overhead—manual, power driven 
Dollies and carts, small, large 

Hoists, chain, manual and power driven 

reel, gang, payout—manual, hydraulic 
Lift platforms—hand, motor, or hydraulic operated 


Trailers, highway type for tool and material storage 
fork lift 





COST-CUTTING 
JOB 
MECHANIZATION 


EFORE a foo f electrical ma- 
terial, or a pound of equipment 


installed, it 


livered to the job-site, 


can be must be de- 
stored, dis- 
tributed to fabrication centers and 
If permitted, 


this phase of electrical construction 


points of installation. 


could absorb a good part of the total 
labor cost for the Adap- 
tation of modern material handling 
methods to 
work 
this 
mechanization era 


less in 


project. 


construction 
reduced 

(pre- 
to about 5% or 
Now, 
workers’ 


electrical 
has, over the years, 
from an estimated 25‘ 
current experience. 
wheels are replacing 


sturdy legs, and motive power re- 
places the strong back and biceps of 
the mechanic. 

Material handling begins in the 
shop. Tools, conduit, 
cable, ladders, scaffolds, 


trucks for 


contractor’s 
fittings, 


etc., must be loaded on 


transportation to the job. Some 
shops have hydraulic platforms to 
truck height. 
contractors are equipping 
trucks with hydraulic tail 
which elevator 
platforms to raise and lower ma- 
terial. A number of the larger firms 
more fork lift trucks 
for shop and field use. 

A new concept of material and 
tool delivery storage at the 
job site is rapidly gaining favor 
with electrical contractors. This is 
the use of large highway semi- 
trailers which combine field office, 
warehouse and workshop in a single 
unit. Loaded and locked at the shop, 
they can be delivered to the job by 
common carrier, or contractor’s 
own tractor. At the site, they re- 
place the conventional “job shanty” 
(require no assembly and 


raise material to 
More 
their 


gates operate as 


have one or 


and 


disas- 
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| MATERIAL HANDLING 


vulnerable to 
theft; are ready to roll again at a 
moment’s notice. Field reports 
from indicate they are ex- 
ceptionally convenient, economical, 
and provide an effective advertising 
medium. Many contractors own 
several units, rent additional trail- 
ers when work loads and storage 
problems warrant. 

Application of mechanized tech- 
niques to movement and dispersal 
of material and equipment at the 
job-site has resulted in a 
stantial slash in material handling 
man-hours. Among the time-saving 
methods observed at various elec- 
trical construction projects 
throughout the country were the 
following: 

Switchboard sections and 
cubicles moved and set by fork-lift 
truck. 


sembly prove less 


users 


sub- 
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ELEVATING PLATFORM mounted t 
raises and holds bus duct section while mechanic makes con 
nections. Pushbutton controlled motorized platform is section 
1f wheel conveyor t lify duct positioning; has special 
V-end plates with | y saddles for conduit work 


MOTORIZED FIXTURE LIFT incorporated in rolling assem 
bly bench and scaffold permits two men to install 16-ft 
fluorescent fixture section in commercial building project 


Large quantities of fluorescent 
on wood pallets. Contractor’s fork- 
lift truck unloaded pallets from 
semi-trailer and spotted fixtures at 
installation points. By pre-arrange- and 
ment with manufacturer, fixtures 
were delivered without conventional 
cardboard cartons—eliminated fac- 
tory packaging and job unpacking. 

Palleted “stacks” of metal under- 


building. 
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side of rolling scaffold 


Motorized side platform attached 
to rolling scaffolds to raise bus duct 
‘onduit into position for at- to installation areas. 
tachment to pre-installed hangers. 

Mechanical and motorized “lift” 
attachments to mobile scaffolds and 
work tables to raise and hold as- 
sembled lighting fixtures 





LIFT TRUCK raises material and personnel to speed bus duct 
installation. On this job, a 3-man crew was able to do the 
work of a former 5-man crew (rearranging scaffolding) in 
approximately one-third less time. Platform is replaced by 
ther accessories to do other construction chores. 


SIMPLE LIFT with spring-operated mechanism holds troffer 
section for circuit connection, raises and positions it in ceiling 
cavity while mechanic anchors it 


floor duct spotted by acrane at vari- tion for final circuit attachment. 
fixtures stacked and delivered to job ous floor levels 


a multi-story More extensive use of a represent- 
ative group of hand trucks and dol- 
lies to move materials from distri- 
bution and pre-fabrication stations 
While dis- 
tance, bulk and weight are control- 
ling factors, this concept was also 
successfully applied to smaller 
items and smaller jobs. 

in posi- An increasingly broader use of 
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INTERIOR of trailers are outfitted functionally. Here slotted- SMALL PORTABLE hydraulic crane proves an effective time- 
angle racks and shelves hold duct, conduit and wiring ac saver On many operations inherent to electrical construction 
cessories. Some units have complete electrical facilities work. One man can move and operate this Y2-ton unit 


REVOLVING CLAMP attachment on lift truck picks cable MOBILE RACK transports pre-bent conduit lengths from cen- 
reels off floor and nests them on shelves of rack installed to tralized fabrication area to points of installation. Here, two 
conserve storage space mechanics move up to 75 lengths in one trip. 


— 


SMALLER TRAILERS provide same function as large units; can HAND CARTS facilitate movement of heavy bus duct sections 
be hitched to light pick-up truck. Sometimes a number of from central storage area to points of installation in a com- 
smaller trailers work out better than a large unit mercial building project. 
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HYDRAULIC TAIL GATE loads truck in a 
jiffy in contractor s 
ing at job site 


yard; simplifies unload 
Elevatin } ta 
nates back-straining ttin f heavy and 


bulky item 


ird elim 


PALLETED STACKS 


unioaded from 


potted at required 


ftice structure for cor 


nstallation area 


mobile parts and accessory bins and 
cabinets for convenient storage and 
dispersal of the host of small items 
such as outlet conduit fit- 
tings, fastening devices and similar 
supplies. These have proved effec- 
tive on both large area and multi- 
story construction projects. The ul- 
timate goal is to reduce mechanics’ 
backtracking to a minimum. 
Where applicable, use of roller 
and wheel conveyor sections to po- 


boxes, 


sition materials and equipment. 
The type and quantity of time- 
saving material 


handling equip- 


MOBILE BIN LOCKERS spotted 


ous floors of a multi-story cor 
project keep electrical crew 


nece ary wiring rr 


HANDLING 


DOLLY CABINET wit! 


| 


Ind ick 1S€ } 0 t 


AMP SIZE WEIGHT/10-FT 


225 85 
400 130 
600 150 
800 220 

250 


(LBS) 













































































ment on a given project will vary 
with the type, size and layout of the 
building and the structural condi- 
tions encountered therein. Much de- 
pends upon the ingenuity and field 
experience of contractor personnel 
constantly alert to mechanization 
opportunities. Those who take full 
advantage of modern methods at 
this initial stage of a project in- 
variably extend their labor-saving 
research to other installation cate- 
gories. The net result is a progres- 
sive refinement of techniques and 


methods that benefit all concerned. 


BUS DUCT 


PLUG-IN TYPE BUS DUCT—-HOURS PER FOOT 


(3-Phase, 4-Wire) 


INSTALLATION TIME 
MANUAL FORK LIFT TRUCK 


0.330 0.330 
0.375 0.375 
0.390 0.390 
0.675 0.450 
0.780 0.520 


FEEDER TYPE BUS DUCT--HOURS PER FOOT 


(3-Phase, 4-Wire) 


195 
235 
275 
325 
365 
445 
525 


NOTES: 
3-phase duct. 
Source: 
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Fastenings and hangers not included. 


Electrical Construction Cost Manual 


0.690 0 
0.825 0 
1.260 1 
1.440 l 
1 1 
2 ] 


690 
825 
000 
100 
300 
600 
850 


Deduct 10% for 


600 
400 
2.47 a ] 
Either 250 or 575 volts, 


McGraw-Hill Book Company, 1958. 
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on 


TWO MOBILE 


former 


READY TO ROLL is 


this hydraulic bender 
ed in its orig | crate 


Case 


bile 


was 


rmed int storage 


yed cover, hasp 





is evidenced by this contractor's 
The 65 horizontal rows (projects 

lumn tool categories As to 
lispatched, tag placed on proper hook 


JOB TOOLING importance 
hop tool control board 
84 vertica 


are 


ed by | item 


ae: we cette 


LARGE SEMI-TRAILERS provide a permanent ‘‘portable stock 
room and work shop’’ with maximum mobility at job site; 
take comparatively little space; give a 


plus 
value to contractors 


advertising 


ELECTRICAL CONSTRUCTION AND 


as aid 


cranes in synchronized operation move a bulky 15,600-Ilb trans- 
offer precise 


handling facilities for heavy equipment 


RUGGED METAL tool and material boxes on_ industrial 
casters are standard equipment with one contractor. Tapered 
access opening with drop-leaf lid speeds loading and unload- 
ing shelf, pull-out tray, and deep material well at base. 


JOB-PLANNED trucks are available to fit almost any con- 
tractor need. This emergency service unit provides covered 
body well, ladder supports and convenient side lockers for 
tools and material. 
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TOOL CHECK LIST 











Beam buggies, overhead type, monorail suspension type—to work above 
or below roof steel before or after roof is in place. 

Elevating platforms, electric, hydraulic, hand operated—for one 
or more mechanics. 

Ladders, step, A, rigid, extension—wood, metal. 

Platforms, single, extension—painter’s type, wood or metal, to 
bridge ladders or scaffolds. 

Scaffolds, adjustable, rigid, rolling, stationary, sectional, tele- 
scopic. 

Towers, rolling, hydraulic lift type with platform 

Trucks, fork lift, platform boom, telescopic boom, telescopic ladder. 


OU 


oeagta 


= 





COST-CUTTING 


th | SCAFFOLDING AND PLATFORMS 


MECHANIZATION 


HILE the present trend is to- some type of scaffolding or elevat- may range from the basic step lad- 
ward more extensive ground- ing platform is needed on practi- der to the highly mechanized tele- 
level pre-assembly of electrical cally every electrical construction scopic boom platforms rapidly gain- 
system components, mechanics are project. The type and size of the ing acceptance in the electrical field. 
still needed in elevated positions facility used depends upon the work Personnel safety is a prime 
to fasten these sections to pre- involved and structural conditions consideration and reliance on a 
installed supports. This means that encountered. Equipment selected makeshift scaffolding system is a 
hazardous, expensive and highly 
questionable practice. Unless me- 
chanics working in high areas have 
confidence in their footing, man- 
a hours will climb, workmanship will 
a~ suffer and anticipated savings from 
i t the use of power tooling may be 
nullified. That’s why modern lad- 
ders and scaffolding are an im- 
portant part of every electrical 
contractor’s tool and equipment 

inventory. 

Most often seen on field projects 
are sectionalized scaffolding sys- 
tems whose basic designs reflect 
careful consideration of electrical 
contractor needs. They are strong 
and light weight for portability 
ease; they can be erected and dis- 
mantled in a matter of minutes; ad- 
ditional sections can be added easily 
to attain prescribed height; they 

NE have locking swivel casters that fa- 
Be tow Be = o cilitate job mobility, yet contribute 
TELESCOPING BOOM platform truck is a versatile piece of contractor to stationary rigidity. Some have 
equipment. Platform remote control permits operator to lower or raise “inside” stairways for climbing 
boom from ground level to 40-ft height, swing back and forth through full ease. All have helped the contractor 
cirrle. Boom doubles as hoist when platform is removed. effect substantial reductions in 


+ ek ar 
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MONORAIL PLATFORM rides suspended 
over side of crane-rail beam; carries 3- 
trolley duct run in 
ittached and 


man crew installing 


3rea; has tool 


parts chest on s 


high bay 


two 
towers; incorporates inclined equipment lift to feed duct and 


fixtures to installing mechanics 


ONE DAY was cut from normal fixture installation time in a 
50-ft by 1201-ft office by contractor’s use of two lift-trucks 


as shown 
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LIFT TRUCK with platform attachment 
simplifies overhead transformer connec- 
tions after circuits are installed. 


THREE-SECTION light-weight aluminum 
rolling scaffold has “‘inside stairway” for 
climbing ease; brings electricians within 
convenient working distance of this gym- 
nasium ceiling. 





rolling scaffold 


~~ 
* 
> 


. = 
_ 
miss a 


oi 


ALUMINUM SCAFFOLD PLANKS rest on four rolling scaffold 
sections; span building bay to provide large area work mez- 


zanine for mechanics installing luminous ceiling system. 


LARGE AREA elevating platform incorporated in this rolling 
scaffold is operated by hand winch at base. 


Unit can be 


lowered to clear ceiling obstructions when moving. 
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ELEVATING PLATFORM rig is 
enough to pass 
telescoping sections t 
work 


narr 
between machine 
raise mecha 
level: i perated by 


base. Whee 


winch 


high-bay man-hour 
have, in effect, the ceiling 
on economical high-bay installation 
practice. 

Field experience proves. that 
adaptation of scaffolding systems to 
specific installation conditions and 
problems is limited only by the in- 
herent ingenuity of the user. As 
noted in the preceding section, one 
contractor added a motorized lift 
to the side of a rolling scaffold to 
raise and position material for the 
installation mechanic on the plat- 
form. Another two 
rolling scaffold with a 
sturdy work platform and incorpo- 
rated an inclined motorized lift to 
feed busway and fixtures to the top- 
side mechanics. Where required, 
effective work mezzanines can be 
built by bridging scaffold towers to 
provide wide area work platforms 
for groups of mechanics. In some 
instances, scaffold sections have 
been converted into rolling work- 
shops with a lower platform crew 
fabricating material to be installed 
by workmen on the upper level. 

Beam buggies have been used to 
advantage by some contractors on 
new flat-roof industrial projects. 
Alert field engineers designed a 
four-wheel rig (flanged wheels) to 
ride the top of parallel roof beams 
before roof installation. Electri- 
cians propelled themselves along in 
the rig, leaned down between guard 
rails and fastened suspension 
clamps and rods to the underside of 


requirements; 
raised 


firm bridged 


towers 


Sa Ae 


TELESCOPING ALUMINUM ladder with enclosed work platform extend 


to 30 ft; folds down in retracted position for passage through doors 
swing-out 
On one 3600-fluorescent-fixture 
» labor saving by using this type « 


ing base is 29 ins. wide and ha 


unit. 


a 25 


the beams. On another project, 
monorail platforms, suspended from 
the underside of a beam, were suc- 
cessfully used to install electrical 
facilities without the need for high- 
bay scaffolding. 

Scaffolding is most efficient where 
a substantial work platform is 
needed and where the floor area is 
level and clear. Even high-clearance 
units cannot be used effectively in 
some congested where in- 
stalled machinery and limited traffic 
aisles are a problem. Under such 
conditions, telescoping platform 
units work well. They may be hand, 
electrically or hydraulically oper- 
ated. Fork lift trucks with service 
platforms, platform boom trucks 
and variations of this type of equip- 
ment are finding extensive applica- 
tion to electrical installation and 
maintenance operations. 


areas 


For installation and maintenance 
work above the 30-ft level, a rela- 


tively new series of hydraulically 


Roll 
outriggers to stabilize extended 


installation, a contractor reported 


f unit 


operated, jack-knife boom platform 
trucks are being used by electrical 
contractors. Depending upon size, 
these units can extend to 40-, 60- 
and even 95-ft heights, swivel 360 
degrees or more. Generally, the 
mechanic on the platform can fully 
control boom operation by a system 
of remote control switches. Al- 
though basically used for outdoor 
lighting maintenance, units 
are being effectively adapted to in- 
door construction and maintenance 
projects in unusually high areas. 

Standard estimating practice has 
been to add approximately 5° per 
foot for every foot 12-ft 
working height to labor units for 
specific installation categories. As 


these 


above a 


indicated in the accompanying ta- 
ble, extensive use of scaffolding can 
reduce this somewhat. Chances ar¢ 
that field experience with the newer 
boom towers will show substantial 
savings on exceptionally high-level 
work. 


ADDITIONS TO MAN-HOURS FOR WORKING HEIGHTS 


(Percent Added to Affected Man Hours) 


WORKING HEIGHT 


14 ft to 18 ft 
18 ft to 20 ft 
20 ft to 28 ft. 
28 ft to 30 ft 
30 ft to 36 ft 


Source: Electrical Construction Cost Manual 
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USING LADDERS 


10% to 30% 
30% to 45% 
85% 


USING SCAFFOLDS 


10% 
10% to 30% 
30% 
30% to 45% 
45% 


McGraw-Hill Book Company, 1958 
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95-FT HEIGHTS can be reached with this hydraulically oper 


NARROW, LIGHT-WEIGHT rolling scaffold section permits 


ated aerial tower designed for interior and exterior high 2-man_ installation team to work efficiently in corridors, 


rstallation 1 maintenance. Mechanics on platform 


trol tower eration; have communication with truck material and moves scaffold. 


Bt" 
iit) 
Hii 


i 
i 


HAR, 
Lent 
HHH 

Hh 


through narrow doors and openings. 


Ground man fabricates 





‘ 


SERVICE PLATFORMS 


ROLLING TOWER follows bus duct run; 
implifies attachment of bus-plugs for 
power takeoff. One man can move tower 


trom position to position 


STEP LADDERS are still an electrician’: 
basic tool’’ for working at moderate 
heights. Light weight and portability of 
aluminum units like this are a definite 
advantage to contractors and mainte- 
nance crews. 
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TOOL CHECK LIST 


Anchor sets—masonry, etc. 


Braces, ratchet 

Burners, acetylene, gas 

Clamps, C, beam, pipe, tap-on 

Cords, electric extension 

Crimping tools, manual, hydraulic 

Drills, wood, masonry, steel, twist, star, core, tall reach, 
Carboloy tipped, diamond core 

Drills, manual—separate, integral part of anchoring device 

Drills, electric—high speed, slow speed, impact type 

Drivers, stud—powder actuated 

Drivers, concrete nail 

Electric welders, stud, spot 


Framing, continuous channel 


Goggles, safety 
Gloves, safety 


Hammers, manual, electric, pneumatic 


Inserts, concrete 

Nut runners, electric, pneumatic 
Screw drivers, hand, ratchet, drill attachment 
Screws and bolts, assortment 

Stocks, bolt, angle, channel 

Taps and tap wrenches 

Torches 

Welding equipment, electric acetylene 


slotted angle 





COST-CUTTING 
JOB 
MECHANIZATION 


construction category that invites 
a broad application of conventional 
power-tooling. Although measura- 
ble progress in this direction has 
been made in the past, the entire 
industry is constantly alert to im- 
proved techniques. Evidence of 
this abounds in the variety of im- 
proved hand and power tools and 
accessories now available to the con- 
struction trade. Supplementing this 
is a series of new and improved 
fastening devices offered by manu- 
facturers. Add a more universal 
trade acceptance of labor-saving 
ideas and you have the basic com- 
bination for reducing field installa- 
tion costs. 
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This category can be logically di- 
vided into two distinct classifica- 
tions: tools and devices. In the tool 
group are those power units which 
are hand held and can be used any- 
where on the job. Perhaps the most 
common and universal item is the 
electrical drill—an accepted “must” 
on every contractor’s tool list. On 
most electrical construction proj- 
ects there are from one to a dozen 
or more electric drills of different 
sizes, capacities and speeds depend- 
ing upon the work involved and 
number of mechanics on the job. In 
fact, the electrical drill is rapidly 
becoming as important to an elec- 
trician’s effectiveness as is his own 
personal tool kit. Some contractors 
have saved considerable time by 
supplying complete sets of twist 


FASTENING AND SUPPORTS 


ASTENING and supporting ma- 
terials and equipment to build- 
ing structures is one electrical 


drills, charged out on requisition, 
for each drill sent out; others have 
furnished, where installation condi- 
tions warrant, dolly-carts for the 
drill kit and mechanic’s tool chest. 

New and improved attachments 
extend the usefulness of the conven- 
tional electric drill. Right-angle 
heads with speed-changing features 
permit drilling in limited spaces. 
Metal cutting hole saws, circular 
saw and reciprocating saw blade at- 
tachments reduce to a single opera- 
tion many cutting tasks which 
formerly required multiple-drilling 
and hand sawing. Handy bench 
stands transform the unit into a 
drill press for fabrication work. By 
using carbide-tipped masonry drills, 
core units and diamond-tipped core 
drills, electric drills can efficiently 
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Tested to over 1000 Ib. pull 
recommended load limit 200 Ib 








Al 


4\ ) iff a. 
/ Yeus drop cord 4 > Door buck 
/ of portable f Bae Pa AW {conduit support 
cord. Qt | KA ona 


= 








4 








Door buck 
box support 


Hold-dowr 
@- Bor clamp 
@- Cable and tubing clamp | | 
A VARIETY of umping devices are currently available to JACK-SCREW CLAMP simplifies supporting conduit and boxes 


simplify installation of electrical equipment and materials to steel door bucks used in modern construction. 


4 : ~~ . 2 . 
HAND SET with concrete nails speeds fastening of metal HYDRAULIC GROMMETING tools, designed by a contractor, 
header duct to precast cellular concrete floor construction, flanges header duct steel grommets in a matter of seconds. 


SIZE OF EXTENSION CABLE FOR PORTABLE ELECTRIC TOOLS 


Based on current equivalent to 150% of full load of tool and a voltage drop of not over 5 volts- 
This table is for 110-volt tools. For 220-volt tools use wire size corresponding to on extension 
length of one-half the contemplated length. 


Full load 
ampere rating 
of tool 0-20 2.1-3.4 3.5-5.0 5.1-7.0 7.1-12.0 12.1-16.0 
Distance—Feet Wire Size (B & S Gage) 
(one way) 
25 18 18 14 
50 18 18 12 
75 18 16 10 
100 16 14 § 
200 14 12 6 
300 12 10 4 
400 10 8 4 
500 10 8 2 
600 8 6 2 
SELF-DRILLING metal anchor cuts own 800 8 6 1 
hole in masonry, then is withdrawn. Metal 1000 6 4 '@) 
plug inserted in base expands anchor NOTE: 


If voltage is already low at source (outlet), have voltage increased to standard, or 
when it is driven in hole. 


use a much larger cable than listed in order to prevent any further loss in voltage. 
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cut large openings in masonry con- 
struction 
tion). 

A variety of cutting, drilling and 
installation operations can be per- 
formed by the electric hammer, 
impact tool, electric nut- 
runner and screwdriver. Hammers 
available in two designs: the 
solenoid type with its natural re- 
ciprocating motion; the 
motor type with a mechanism to 
convert rotary motion to sharp 
impact blows. Impact nut- 
running tools have high 
characteristics and 


covered in a later sec- 


electric 
are 


electric 


and 
torque 
clutch release 
devices which permit tapping, nut- 
running, screw driving and similar 
operations. 

Selection of proper type, size and 
power tool 


capacity of an electri 


is vitally important to efficient op- 


eration. If a tool is o small or 


“light” it may not do the prescribed 


»b and may burn out Adequate 


DRIVE-ON CLAMPS 


teel structu 








STUD GUNS lve f 
Here, mechanic h 
panel conduits 


istening pr 
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blems in 
tud in concrete column behind 


maintenance and repair is another 
item to be considered. Many con- 
tractors have special tool repair de- 
partments to maintain their power 
tools in top operating condition. 
Undersized extension cords is an 
important factor frequently 
overlooked by contractors. Voltage 
drop will lower the efficiency of a 
power tool just as effectively as a 
dull twist drill or cutting edge. Use 
the accompanying table as a handy 
guide to proper 
conductors for long extension cords. 
For safety reasons, all portable 
electric tools should always’ be 
either by 


too 


selection of size 


grounded means of a 
three-conductor cord and plug, or 
separate grounding conductor. 

Use of an oxyacetylene torch is 
still considered one of the quickest 
methods of cutting steel, particu 

STOCK. 
ild first be secured from 


larly heavy Permission to 
use this sho 


the supervising 


HANGER CLAMPS 


rods 


arcnitect ) Ty 


Drive clamp and rod 
Onto beam or joist 


tight places 


fixture’s 


neer. To preserve design strength, 
many structural engineers limit or 
definitely prohibit cutting, drilling 
or punching steel even for bolts or 
rod supports. Because of this, elec- 
trical contractors originally shifted 
stud or spot welding, 
powder-actuated stud drivers, or a 
variety of clamp-type devices for 
fastening and supporting electrical 
equipment. 

Electric welding has 
quite extensively for field and shop 
metal-to-metal bonding. Among 
many diverse applications: fasten- 


to electric 


been used 


ing supporting brackets and similar 
devices to structural “tack- 
ing” outlet boxes and conduit sup- 
ports to metal uprights for “deck” 
work; variety of 
metal brackets for equipment sup- 
ports. 

Probably the 


steel ; 


fabricating a 


most versatile and 
fastening tool in 


tne powder-act iated stud 


efficient current 


ise 


For use with straps 


1. Drive clamp on beam 
2.Hook strap in slot 


1 time 


PLYWOOD TEMPLATE with two cut-outs at each end tc 
seat powder-actuated stud-gun guard substantially cut 
installation time 
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Crossover 
clamp 


mble & wire rope clip 
s turnbuckle 
Messenger 


cable 


Typical for both 


high bays 


DETAIL'B™ 


Plan of messenger crossover 


4, rod up to beam,see detail "D" 
for rod to cable connection 


t % messenger cable 
, \to support fluor. fixt 


fg messenger cable 
Sy fo support other Chain support 
cable & home for fluor fixt 
run conduits See detail 'D'/ 
for chain to 
cable connection 


conduit 





1 installed to 





t mett 


MOUNTING 


DETAILS of 


yhtir 


driver. and 


to handle in almost any position, it 


Light in weight easy 
can be used to drive mounting studs 
in steel and a number of types of 
Selected 
cartridges provide power loads for 
light, medium, or heavy-duty fas- 


masonry construction. 


tening. A variety of stud types and 


sizes permit direct anchoring of 
threaded 
studs for 
subsequent anchoring of supporting 
rods brackets. 


are available for use 


materials, or driving of 


external and internal) 


and Special guards 
with a number 
of electrical equipment items. Pro- 
gressive design improvements and 
extensive field experience have 
eliminated much of the initial skep- 
ticism about the safety of this split- 
second fastening tool 

There always has been a variety 
of clamp-on devices for fastening 
equipment members. AIl- 
though normally listed as material 


items, devices 


to steel 
such logically can 
be considered labor-saving ‘‘tools” 
when a broad definition of the term 
is applied. Latest addition to this 
rather extensive line of fastening 
devices is a family of “tap-on” or 
“drive-on” clamps made of heat- 
treated, high carbon steel. Only a 
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Messenger cable 

Crossover clamp cable 
p/ 

Y Junction box 


Flexible conduit 
down to fixture ¥ 


DETAIL'C" 


Elevation: fixture and conduit support 


~~ Rod up to beam 


P > 
Vg str *“—e coupling 


messenger Messenger 
cable hooks 


Messenger wire 
conduit clamp 


+, fixture loop 
Chain down to fixt 


DETAIL"D" 
Elevation: right angle to 
Detail C 


support lighting circuits and fluorescent fixtures 


LADDER RACKS of light-weight metal simplify support of 
armored and insulated conductors; reduce heavy feeder and 
multi-circuit installation costs by replacing enclosed raceways 


hammer is needed to fasten a rod, 
channel, bar or cable clamp to steel 
I-beams or bar joists or to drive an 
unthreaded suspension rod into the 
patented clamp. 

Another perplexing fastening 
problem—that of supporting outlet 
boxes and conduits from steel door 
bucks used in modern building 
struction 
recent 


on- 
has been solved by the 
introduction of an easy-to- 
install clamp designed specifically 
for that use. 

Such items, seemingly insignifi- 
cant at first glance, can effect a 
substantial man-hour economy on 
the installation phase of an electri- 
eal construction project. 

Also falling in 
fastening 


the time-saving 
classification are such 
material items as concrete inserts, 
continuous channel framing, slotted 
angle framing, conventional angle 
and channel iron. They often are 
used in the structural sense to pro- 
vide rigid supports for raceways, 
fixtures, etc., where long spans must 
be bridged and the number of sus- 
pension rods kept to a minimum; or 
as a rigid free-standing or struc- 
turally supported frame for control 
devices. 


Continuous channel framing, 
with its sliding nut and bolt at- 
tachment feature, offers substantial 
equipment installation economy 
since no pre-measuring, punching 
or drilling are required. The same 
is true of slotted-angle framing 
with its array of pre-punched holes 
and slots to accommodate mounting 
bolts. Choice of method is a func- 
tion of the economics of the job at 
hand. This type of framing is used 
extensively for multiple raceway 
support of the bracket or trapeze 
hanger design. It minimizes the 
number of structural anchoring 
points and, when of _ sufficient 
length, simplifies the installation of 
additional parallel circuits in the 
future. 

Messenger cable systems still find 
ready application for supporting 
conduit, fixture and duct lines 
where structural conditions physi- 
cally or economically limit the num- 
ber of vertical hangers. Generally, 
this is for a single line of equip- 
ment and lacks the expansion flexi- 
bility of the continuous framing 
technique. 

In addition to the gun-driven 
studs mentioned before, there are a 
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RIGHT-ANGLE attachment for electric drills reduces time and ELECTRIC HAMMERS with up to 3600 blows per minute are 
increases accuracy of hole cutting in top and bottom of this available in a number of types and capacities for labor-saving 
wiring trough; increases versatility of drills for working in masonry drilling, cutting and channeling. Some have automatic 


close quarter drill rotation 


number of different anchoring de- 
vices available for use in concrete, 
masonry, tile and a variety of wall 
constructions. Some are the self- 
drilling type; others require a pre- 
drilled hole. Whether hand or power 
tools are used depends upon the 
number of anchors involved, size 
of project and the economic consid- 
erations on each job. Each has its 
place and it is up to the contractor 
to make his selection accordingly. 
Contractors attribute a progres- 
sive reduction of installation man- 
hours to: increased application of , , 
more power tools; development of 
new and improvement of existing SELF-FEEDING, long shank, bit on evec- CONTINUOUS-CHANNEL brackets re- 
tric drill slashes vertical drilling time for quire few ceiling mounting bolts; simplify 
EMT installation in structural frame of conduit installation; permit perfect align- 
houses. ment of parallel run 





techniques; selection of materials 
which feature installation ease. 


MACHINE SCREW AND MACHINE BOLT 
FASTENINGS—HOURS, EACH 


3/16” 1/4” 5/16” 3/8” 7 


Machine Screws in 
Steel, Drill and 
Ma casreee 3 K 0.40 0.43 


Machine Bolts in 
Steel, Drill. ... 0.18 0.22 0.25 0.28 0.31 





Powder Actuated 
Tool, Studs, Pins 0.04 0.04 0.04 0.04 0.04 0.04 


ALUMINUM RACKS for supporting cables can be pre- 
Source: Electrical Construction Co, Manual—McGraw-Hill Book Com- assembled in sections at floor level, easily raised into position 
pany, 1958. for attachment to hanger rods. 
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Benches, large, small, wood, metal— 
stationary, rolling 

Benders, pipe, tubing, hydraulic, me- 
chanical, manual or power driven 

Block, snatch 

Block and tackle 

Burners, gas, acetylene 

Chains 

Chalk, chalk lines, crayons, marking 
materials 

Crimping tools 

Dollies 

Drills, electric hand 


manual, hydraulic 


Drills, electric impact 
Drill 
Drivers, stud 
Forge 


presses 


powder actuated 


Hacksaw, hand 
Hickeys 


Hammers, b 


power driven 


all peen, claw, plastic and 
rawhide faces 

Hammers, electric, pneumatic 
Hoist, chain 
Jacks, screw 


power 


manual, power driven 
hydraulic—manual and 
driven 
Jigs and frames for assemblying 
groups of fixtures and other equipment 
Levels, carpenters, surveyors 
Lift platforms, scaffold, boom, tower 
manual or power operated 
Nut 


runners 


LI 


ane 


Ts 


LI 


LJ 


LJ 


asus 


0 


r 


f 


ooooo0oon 


a 


licwd 


TOOL CHECK LIST 


Power drive, universal 

Power drive adapter for use with /2-inch elec- 
tric drill 

Pinch bars 

Plumb bobs 

Punches, knockout, mechanical, hydraulic— 
all sizes with dies 

Punches, Whitney for steel 

Saws, hack, band, knockout, skill, keyhole, 
masonry, carborundum, wheel—manual, 
power driven 

Scaffolds, rigid, rolling, stationary, sectional, 
telescopic 

Screw drivers, hand, ratchet—manual, power 
driven 

Shears, sheet metal, angle-iron—manual, 
power driven 

Sledges and hammers 

Stock, bolt, angle, channel, continuous chan- 
nel framing 

Seals, conduit 

Splicing tools, soldering equipment 

Taps and tap wrenches 

Threaders, conduit, pipe—hand, power 

Torches, soldering, gas 

Tongs, chain 

Vises, pipe, machinist, power 

Welders, stud, spot 

Welding equipment 

Winches, manual, power operated 

Wrenches, pipe, socket, adjustable, Stilson S 





P 


COST-CUTTING 
JOB 
MECHANIZATION 


OWER tools, per se, are inherent 
labor-saving devices. When 
combined with carefully planned 


Current practice takes full advan- 
tage of this installation concept by 


 ASENBL TECHNIQUES 


contractor field shops today re- 
semble small scale assembly plants 
with centralized concentration of 


assembly and fabrication methods, 
their overall effectiveness can be 
increased substantially. Field ex- 
perience among contractors shows 
that normal labor units can be re- 
duced as much as 20%, or more, 
when relevant operations can be 
placed on an assembly-line basis. 


employing pre-fabrication and pre- 
assembly of electrical system com- 
ponents to the fullest extent. 
Modular design of housing devel- 
opments, office buildings and indus- 
trial plants with repetitive area lay- 
outs offers numerous opportunities 
for mass production techniques in 
electrical construction. As a result, 


power tools and fabrication opera- 
tions. The trend is to do as much 
work as possible at ground level 
and distribute assembled units or 
sections to installation points. By 
doing this, job supervisors find they 
can use available manpower more 
effectively and efficiently. 
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PORTABLE BELT-SANDERS 
jiffy. Polished 


offsets with 
preferred by 


SILVER PLATING of 
areas are the 

ctions brush electro-plating 
urated with 


silver deposit 


bus 
still 


ylerances 


some contractors for 
HAND BENDING is 
close dimensional t 
bar assemblies 


bus contact areas is 
field 
unit 
nitrate 


clean bus 


bar ends in accomplished in with portable 
Brush-pad sat 
| 


lution leaves 


in multiple 
silver 
brushed 


when cr bar 


LING vbreanepenasl equipped with latest power tools pr 
ct with 


center nit r along t 


SURVEYOR’S TRANSIT AND ROD are 
standard ‘‘tools for 
installation end speed up 


rur n small 


rapidly becoming 
Unit 


duct and he 


ROL 


é tr n a mobile fabricatic electrical contractor simplify 


follow 


a iarge proje 


ind assembl leveling of underfloor der duct 


or large project 


The number of w mass bending of the 


up on sper ific project depends 


building construction (multi-story 
sprawling single-story), type of 

1 work 
and quantity of tools 


for 
efficiency is 


involved, size of 


electrical crew 
Tooling a 


available project 


highest installation 
definitely a responsibil- 
ity. It is to 


ply 


contractor 
his advantage to sup- 
enough tools, 


materials and 


equipment to keep his t 


busy a 


men 


all times. One contractor solved an 


exceptionally large area _ tooling 
problem by placing his mechanized 
fabrication center on a low, rolling 
platform ently 
moved from area to area 
tion progressed. 

Most 


production 


which s ibseqi was 


as installa- 


centralized 
methods are these con- 


adaptable to 


ventional operations: fabrication 
assembly of brackets, racks, 
frames, suspension hangers and 


other material and equipment sup- 


and 
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porting facilities; 
conduit and tubing for 
raceway installation; 
threading 


parallel 
drill- 
bus 


cutting, 
plating 
variety of 


ing, and 


bar) operations; and a 
assembly 
Tool 


must be 


procedures. 
and equipment 
tailored to 


selection 
job require- 
ments. An average field shop equip- 
might include one 
following: power 
large hand 
smaller conduit) ; 
power 


ment inventory 
or more of the 
(for 
(for 
threaders; 
cutting band 
grinding 
assembly 


benders pipe) ; 
benders 

vises; 
circular 
drill 
jigs and frames; 
metal punches; spot welders; 
sembly benches; and the normal 
complement of hand tools. These 
are primarily fabrication and as- 
sembly items. Other tools (dis- 
cussed in other sections) and equip- 
ment for rage handling, 
installation, etc., should also be on 


power 
and 
wheels; 


metal 
Saws; 
presses, 


as- 


cable 


job site to maintain high over 
all efficiency. 

Bus bar fabrication and 
(for 
often be performed on a continuous 
On a large 
installation, an enter- 
prising contractor con- 
veyorized field procedure 
with the following in-line work sta- 
tions: circular-saw cutting table; 
multiple-spindle drill belt 
sanding table; silver-plating sec- 
tion; power station and 
sembly 
roller-table at one end, went 
the roller-conveyor through 
the various fabrication operations, 
and emerged ready for assembly 
and installation at the other end 
This same concept was adapted to 
similar installations on _ several 
other projects. 

Roll-in trolley duct, a quick as- 
sembly and installation procedure 


assembly 
exposed-bus installations) can 


production-line basis. 
industrial 
set up a 
assembly 


press, 


bender 


table. Bus bar, stored on a 
down 


line, 
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POWER DRILLING mach 


ynd-tipped core frill 


f cutting | 


t 


skids 


trician to cut 


i 


BENCH TYPE drill pre n wood 


+f 


ective 


e cutter in 


ed by an electrical 


originally conceiv 


contractor, is an outstanding ex- 


ample of cooperative electrical in- 


dustry endeavor to « industrial 


plant lighting system installation 
Now available in one or more 
types, this aving material 
“tool” presents a unique approach 


to relighting plants without inter- 


costs. 


time-s 


Big- 
gest advantage is that the duct can 
(with 
fixtures attached) pushed or pulled 
in pre-installed roller-hangers. All 
this central 
station with minimum interruption 


rupting normal production. 


be assembled, connected and 


can be done from a 
to production workers below. 

Not all and pre- 
fabrication operations are done in 
the field. Some keep 
mechanized equipment setups in 
their own shop to fabricate and as- 
semble on direct order from the 
field. This is particularly helpful 
when job conditions prevent setting 


pre-assembly 


contractors 


METAL-CUTTING band 
tand decreases manhours and increases 
cutting accuracy under 
floor duct, conduit and other raceway sec 
requirements 


saw on portable 


when tailoring 


tions to prescribed 


HOLE SAW on heavy-duty drill extension 
steel cell floor 
electrical 


mandrel cuts openings in 


deck t match handholes in 
duct 


header 


up efficient field operations. These 
tool items leave the shop; 
they are retained to supplement the 
complement of tools and equipment 
normally sent to the job site. 

Field grouping of tools in a well- 
arranged work center is being used 
extensively practicable. 
But this is not always the answer to 
the ultimate in job efficiency. In 
specific cases, use of power tools at 
point of installation may be more 
feasible. On a project street light- 
ing installation, one enterprising 
contractor saved considerable time 
by using power coupling of conduit. 
A conventional pick-up truck bear- 
ing a portable-generator-operated 
power vise followed the streets 
where 1-in. conduit had been pre- 
spotted. With one length of conduit 
turning in the vise, mechanics pro- 
gressively coupled up to 300 ft 
which was then “kicked” into the 
shallow trench behind curb line. 


never 


whenever 


TANK-TYPE industrial vacuum cleaner 
is another handy electrical contractor tool 
item. Powerful vacuum sucks debris and 
water from drilled openings; lifts con- 
crete plugs which may drop into cells 


> thy ‘e ~“s 


LEVER-OPERATED hole punches are a 
handy fabrication tool to have in the shop 
or in the field. 


Under normal conditions a two-man 
team installed 6,000 ft per day. 

Surveyor’s transits and rods are 
being used extensively to level un- 
derfloor duct systems. Normally, 
one instrument has an effective 
working radius of about 400 ft com- 
pared to approximately 50 ft with 
the string or wire method. Transit 
teams of three mechanics have been 
known to level up to 2,400 ft of duct 
in about six hours. 

Because of the variety of power 
cutting and punching tools now 
available, many contractors are or- 
dering panel boxes or “tubs” with- 
out conventional stamped knock- 
outs. They find it less costly to cut 
(holesaw) or punch (hydraulic 
punch) openings in the field, than 
to try to align conduit stubups and 
connecting nipples to match factory 
stamped knockouts. 

These are but a few of the 
numerous field examples of mechan- 
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CONVEYORIZED ASSEMBLY line set up by a contractor t ABRASIVE CUT-OFF wheels are gaining popularity for cutting 


field fabricate bus bars for large electroplating installation steel and iron. Metal circular saw attachments are still pre 
Bars go through work stations to final assembly table ferred for softer meta! 


DUAL IN-LINE work station with multiple-spindle drill and POWER BENDER at end of field fabrication line shapes bus 
circular saw cuts and drills copper bus in conveyorized field bars to specified configurations for pre-assembly into installa- 
fabrication shop tion sections 


CUTTING KNOCKOUTS—HOURS EACH ized methods currently being used 


by electrical contractors. The record 
WITH WITH WITH = Prsoxind oa = the list 
SIZE HAND CUTTER HOLE SAW HYDRAULIC CUTTER SESS SS Wee Seen er Hea 








ect and each new idea that comes 
18 up. Although many ideas and 
21 techniques originate on the so- 
21 called “big jobs,” the basic prin- 
21 ciples involved can be adapted eco- 
21 nomically to smaller projects. 
-25 The contractor is not alone in his 
.30 A i ; . 
35 quest for new ideas and techniques. 
40 Tool and equipment manufacturers 
45 are backing him with improved 
product designs aimed at cutting 
Y in. pilot hole drilled for hand and hydraulic methods. installation cost. Better mounting 
facilities, more work space and bet- 
ter accessibility for maintenance 
indicate a growing respect for con- 
tractor field problems. 


Y," 
y," 
1" 


15 
17 
20 
22 
25 
30 
40 
50 
60 
70 


ly” 
9" 
2” 
3” 


4 


eoooooce°o°c°o 


Electric drill used for pilot holes; double units if no electric drill is used. 
Cost of hole saw included, 


Source: Electrical Construction Cost Manual—McGraw-Hill Book Company, 1958 
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PRE-ASSEMBLY of trolley duct couplings and fixture hooks 


for rol r ystem 


tatior 


PRE-ASSEMBLED 
utdoor meter anc 
t foundat 


n temr 


ROLL-IN SYSTEM f 


fixtur it 


ne on roller table at base of work 
tted with a template 


service entrance components 
inel) are dropped at housing proj- 
n to underground service Panel 


ies power during construction 


ct and fluores 
e 4 


istrial plant trolley dt 
stallation time 1 ha Duc 


ch-pu 


€ 


SEPP AD 


ay 
’ 


panel ‘’tub’’ accurate alignment with floor conduit stub- 
if is handy time-saving tool on most construction projects. 


PLUNGE CUTTING with electric hack saws or bayonet saws 
having reciprocal or orbital motion makes pocket openings 

r outlet boxes in single operation; eliminates drilling and 
hand sawing. 


WIRING TROUGH at ceiling matches metal trough (other 

cast in ceiling to terminate slab conduits. Method elim- 

} nduit turn-downs and subsequent alignment and adds 
xibility in connecting of home runs. 




















TOOL CHECK LIST 


Abrasive wheels—metal cutting 


Band saws, metal cutting, power operated 
Benders, pipe and tubing, mechanical, hydraulic, manual 

and power driven, large and small 
Cutters, conduit, tubing—hand and power operated 
Hacksaws—hand power operated 


Hickeys 
Hole 


saws 


Knockout punches, hand, hydraulic—standard, C-clamp 
Power drive, universal for cutting, threading, reaming pipe 
Power drive adapter—attachment to pipe threader 

powered by standard '2-inch electric drill 
Pushers, pipe, hydraulic—manual and power driven 


Reamers, 


pipe 
Stocks and dies 


—various sizes 


Threader, pipe, manual and power driven 
Threading machines, pipe, power driven 

Vises, pipe, claw and chain; power driven 
Wrenches, pipe, chain tongs, adjustable, Stilson 





COST-CUTTING 
JOB 
MECHANIZATION 


PRE-BENT conduit sections, mass pro- 
duced in conduit fabrication area, are 
bundled, tagged and stacked on dual-tier 
mobile rack for spot delivery to installa- 
tion points 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


UTTING, threading, bending 

and fabrication of conduit race- 

Ways were among the first elec- 
trical construction operations to en- 
joy the advantages of mechaniza- 
tion. What formerly required the 
sturdy back and strong arms of a 
rugged mechanic can now be done 
with the mere flip of a 
switch. 


lever or 
Modern power tooling has 
eliminated fatigue as a manpower 
factor. Today, expended man-hours 
become a factor of a machine’s ¢a- 
pabilities rather than man’s physi- 
cal capacity. Even the conventional 
hand threading and cutting tools 
become “mechanized” when used 
with a power vise. 

Methods of cutting conduit range 
from the standard hand hack saw 
to the speedy metal cutting band 
saw. Even more efficient, in some 
is the high-speed abrasive 
cut-off wheel familiar to industrial 
operations. The current trend, as 


cases, 


| CONDUIT AND RACEWAYS 


noted in a previous section, is t 
mass produce electrical system as- 
centralized fabrica- 
tion area, then distribute these to 
installation points. Housing, apart- 
ment and other projects with a 
multiplicity of identical conduit 
runs present a “natural” field for 
this type of operation. On some 
projects, mechanics were seen cut- 
ting whole bundles of small conduit 
and tubiny with one setting of a 
metal cutting band saw. For cut- 
ting large size conduit, the band 
saw has almost universal acceptance 
in the trade; is about ten times 
faster than a reciprocating power 
hack saw. It is not unusual to find 
two, three or more band saws on a 
single electrical job. 

Hand methods are still used on 
jobs which, in the contractor’s 
opinion, do not merit a high degree 
of mechanization. Even here, the 
use of light-weight, easy-to-move 


semblies in a 
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AUTOMATIC CONTROL OF CONDUIT BENDER 


54 2m 9% 7 Limit switch setting 

I r — A- Minimum bending 
distance allowable for 
perfect ell 


Distance from center 
of shoe to end of 
conduit 


Where ell isto be longer — 
than minimum distance A, 
subtract A from desired 
ength and add difference 
0 B to get distance from 
enter line bending 


nduit 











ROLLING BENDER p! rm has power benders to handle GUIDE CHART like this, developed for a specific automatic, 
variety of conduit size provides effective mobility for large repetitive, hydraulic conduit bending operation, establishes 
irea building | r tching cutting and threading cen limit-switch settings for different size conduit; cuts set-up time. 


er 


— = ~ poet, 


POWER PUMPS reduc: avy conduit bending to a “watch- HAND BENDING can be the most efficient approach to mak- 

ng’ chore. Mect merely operates control lever on pump ing on-the-spot offsets on specific projects. Units like this 

while watching bend develop portable pedestal-bender take up tc three sizes, permit ac- 
curate control, are fast-loading and easy to use. 


power vises can quickly mechanize 
the conventional hand cutting and 
threading tools 
Conduit threading is another op- 
eration in which considerable prog- 
ress has been made. Today power 
units are available to solve practi- 
cally every threading problem and 
in price ranges to fit the tool budget 
of all contractors, large and small. 
Conventional threading machines 
are now much lighter in weight and 
easier to transport; do a more effi- 
cient cutting and threading job; 
find ready application in contractor 
field shops where mass fabrication 
operations are necessary. 
For field threading at point-of- 
installation, light-weight (20 to 26 
lbs) hand-held, portable threaders 
are used extensively. These handy, 
reversible-motor units can be 
used with a series of adaptors to GASOLINE MOTOR powers this large hydraulic bender mounted on rubber- 
operate dies and _ conventional tire undercarriage. Unit can be moved almost anywhere on paved or dirt 
geared threaders for up to 6-in. fill surfaces. Bender power unit slashed manual operating time by 60%. 
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BENDING PRESSURES (LBS) AND 


15° Bend 


RAM TRAVEL (INS.) FOR ALUMINUM CONDUIT 
45 


Pres- 
sure 


220 
300 
600 
800 
1000 
1300 





Bend 75° Bend 


30° Bend 60° Bend 90° Bend 


CONDUIT 

SIZE Pressure 
1A" 100 Ibs. 
yd 200 
22" 400 
a 600 
312" 700 
4’ 1000 


Pres- | 
sure 
275 
400 
700 | 

1000 


Pres- 

sure 
250 
375 
650 
900 


Pres- 
sure 


200 
225 
500 
700 
800 | 
1100 


Travel 
4" 
5-7 /16" 
6” 

6%" 
7%" 
84%" 


Travel 
3%" 
4” 
4¥%”" 
4-15/16” 
5-9/16”" 
6%" 


Travel 
2%" 
22" 
2-11 
3° 
3%" 
3-9/16” 


Travel 
6%" 
6%" 
7%" 
842" 
1200 9%" 1300 | 11-3/16”" 
1600 | 10%” 1900 | 11-15/16” 


Center Radius of the Shoes and Center to Center of Pipe Supports 


Center Shoe 
Radius 
Yr 84%” 
x 9" 
22" 12%" 
3” 15” 
312” 7A" 
4” 20” 
Notes: Data taken with a Greenlee No. 884 power driven hydraulic conduit bender. 
Source: Greenlee Tool Company; Kaiser Aluminum & Chemical Sales, Inc. 


| Pres- | 
| sure Travel 
300 | 8%” 
425 | 9%"4 
800 | 10-7/16” 
1200 | 11%” 
12%" 


1400 
2350 | 13-9/16”" 


Travel 
7%" 
8” 
9%" 

10” 


16” 





Conduit Size Center to Center 


Pipe Supports 
23.62” 
27 .62” 
31.62” 
36.00” 
44.00” 








COMPARATIVE INSTALLATION COSTS 
MANUFACTURED ELBOWS VERSUS FIELD BENDING OF CONDUIT 





SAVINGS THROUGH FIELD 
BENDING— Dollars 


INSTALLATION COSTS—Dollars 


Manufactured Elbows 
Elbow and 
Coupling 
- $2.05 
22" 3.78 
"a 6.34 14.76 
3%" 11.39 21.76 


Notes: Evaluation made on a new hospital project—1957 
Source: Dietz Electric Co., Inc., Milwaukee, Wis. 


Conduit 
Size 


"Field Bending nn 
Elbow 


No. of 
Bends 


Total 
Savings 
Total 
$6.73 


10.15 _ 


Labor 

$4.68 
6.37 
8.42. 

10.37 


Total 
$2.32 
3.45 


Labor 
$1.44 
1.80 
2.02 
2.56 


Material 
$0.88 
1.65 
2.25 
3.05 


$4.41 
6.70 
4.27 | 10.49 
5.61 | 16.15 
Total Savings 


50 
123 
60 
40 


$220 . 50 
824.10 
629.40 
646.00 
$2,320.00 





conduit; have 
cable 


attachments to drive 
and earth augers. 
Another advantage is that they can 


used. Addition of power pumps and 
the integration of angle-gauges on 


fact, the increased efficiency of con- 


winches duit bending equipment has led 


efficiently thread “in place” conduit 
either overhead, in trenches, 
wherever a 12-in. work space is 
available to the mechanic. On proj- 
ects where threading of larger 
conduit is a fairly moderate require- 
ment, some contractors find a gear- 
drive adaptor kit works well. This 
is a portable gear-drive which can 
be attached to conventional geared- 
threaders normally used on larger 
conduit. A conventional 4-in. elec- 
tric drill furnishes the power 
through special mandrels which fit 
the drill chuck and slotted collars 
on the gear drive. These and other 
developments have reduced thread- 
ing time to an absolute minimum. 
In the process they have converted 
what was considered a 
“rough” job to practically a push- 
button operation. 

The same can be said of conduit 
bending—if proper equipment is 


or 


once 
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hydraulic benders has made heavy 
conduit bending a “watching” 
rather than an arm-weary “pump- 
ing” chore. Bends can now be made 
up to three times faster than with 
the hand pump. Development and 
refinement of the “one-shot” 90- 
degree offset principle (longer ram 
travel and special shoes) has dras- 
tically cut actual bending time (4- 
in. conduit, one minute or less). In 


| 
} 


a 


Telephone 


CELL MARKERS of 
quickly identify raceways of specific elec- 
trical systems; simplify circuit installation 
and maintenance. 


different pattern 


many contractors to substitute field 
bending of conduit for manufac- 
tured elbows and offsets, Mobile 
platforms or “bending tables” fre- 
quently are used to support one or 
more hydraulic benders to meet job 
requirements. 

Since fewer cuts, threads and 
couplings are needed, overall race- 
way installation time is 
stantially reduced. To this can be 
added the saving of waste conduit 
pieces. 

An actual 
dramatically 


sub- 


project 
illustrates the 
nomics involved. A motor-oper- 
ated, “one-shot” hydraulic bender 
was used to fabricate 273 90-degree 
bends in 2-in. through 334-in. con- 
duit (about one-half of the bends 
were in 24-in. conduit). Compara- 
tive installation costs showed a con- 
tractor estimated savings of some 
$2,300 (an average of about $8.50 
per bend) over use of factory el- 


case study 


eco- 


. JULY, 1959 





bows. According to records, about 
60% of this overall saving was re- 
flected in labor. 

On another project involving a 
multiplicity of duplicate bends, the 
contractor’s field superintendent 
practically “automated” the opera- 
tion. He installed a limit-switch 
system which automatically stopped 
ram thrust at predetermined points 
to make the proper bends. To help 
mechanics make perfect 90-degree 
bends in different size conduit, he 
developed a chart showing limit- 
switch settings for conduit 
size involved. 

The use of lighter metals in mod- 
ern bender construction is a defi- 
nite advantage to field efficiency. 
Most sizes can now be transported 
by one man and even carried up a 
ladder for overhead bending of “‘in 


each 


LIGHT-WEIGHT features of modern pow- 


er bender design 
offsets on 
installation c 


permit 
place »=verhead 


meet nditions. 


convenient in 
conduits to 


place” conduits. This latter ap- 
proach is particularly time-saving 
on parallel conduit runs where 
space limitations prevent normal 
rotation of pre-bent sections during 
the coupling operation. Hydraulic 
hand pumps are normally used on 
overhead work. Hand, foot and 
power pumps also are used on a 
of hydraulic knockout 
punches for cutting conduit open- 
ings in metal enclosures. Latest 
development in this field is a “one- 
shot,” light-weight C-clamp type 
punch with an 8-in. deep throat 
which fits around the edge of a box 
or “tub.” Tool has spring-return 
ram for fast operation; eliminates 
pre-drilling and step-up punching 
operations normally required. 
Where bending is confined to 
smaller conduit, hand benders (13- 


series 


dimensional requirements 


PIPE DOLLY on this mobile bender table supports and 
through hydraulic bender while mechanics make 


in. or less) and hickeys (1-in. or 
less) are still considered the most 
efficient tools. This is particularly 
true for on-the-spot bending where 
offsets must meet construction re- 
quirements and mass bending tech- 
niques are not essential. Improved 
mechanical features such as ratchet 
and toggle arrangements to shorten 
stroke and improve leverage, con- 
venient working-height stands and 
other advances simplify the hand 
operation. 

Conduit and raceway system de- 
sign is another factor which has a 
definite bearing on overall electri- 
cal system installation economics. 
Large, roomy pull and junction 
boxes, offset troughs, long sweep 
ells will often cut cable installation 
time and minimize possibility of in- 
sulation damage. 


“inches’’ conduit 


“off-beat’’ bend to critical 


MOBILITY OF HEAVY TOOLS is a key to efficient contractor field oper- 


RATCHET BENDERS with built-in angle- 
gauges permit short, powerful strokes for 
faster hand beding of conduit. Base can 
be bench mounted or supported on legs. 


ations. This pneumatic-tire, bender cart and table has permanently- 
mounted heavy-duty hydraulic power bender with facilities for storing full 
complement of shoes and bender accessories. 
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TOOL CHECK LIST 











Blocks, snatch Re-reeling equipment 

Block and tackle [ ] Rope, hemp, steel 

Brakes, cable Rollers, reel 

Cable lubricants Rollers cable—for pulling cables on racks 
Cable marking labels or in troughs 


IO 


Conveyors, roller type for pulling cable Saws, hack 
Solder 


Soldering pliers, electric 


Compress rs, air 

Crimping tools, cable, wire 

Cutters, wire, cable Soldering devices, chemical 

Grips, wire and cable, basket mesh Solder paste, irons, pot ladle 

Splicing tools, kits, compound 

Strippers, wire 

Jacks, screw, reel, gang, payout, manua Tape, fish, steel—manual and 
hydraulic mee hydraulic 

Knives for stripping cable insulatior [~] Tape, insulating, rubber, friction, plastic 

Measuring machine, wire, cable a varnished cambric, linen, cotton 

Pullers, cable—mechanical, power drive bestos 


comealongs 


Insulating sleeves 


JODO 


as 


Pulleys and sheaves for cable and wire [~] Torches, alcohol, gasoline, soldering 
Plow, cable laying [ |] Welding equipment 
Reel trailers, carts [|] Winches, hand and power driven 


gas 





COST-CUTTING 


a | CABLE HANDLING 


MECHANIZATION 


YPE of equipment and tech- This applies to all cable work ber, location and size of pull and 


niques used have a definite bear- whether it be in exposed or con- junction boxes; length of raceway; 
ing on whether conductor or  cealed conduit, ducts or wireways, number and type of offsets; size, 
cable installation will be an easy, or supported in open air by insu- weight and number of conductors 
difficult, simple or complicated op- lators or cable troughs. or cables; available space for reel 
eration. Prime consideration is to Several factors influence cable and winch setups; limitations of 
avoid damage to insulation or pro-_ installation methods. Among them the cable handling tools and equip- 
tective sheath during installation. are: raceway system design; num- ment on the job. Choice of equip- 
ment and technique is a responsibil- 
ity of the electrical contractor o1 

his field seperintendent. 
Installation methods are many 
and varied; are normally tailored 
to the specific project at hand. For 
multi-story risers, two techniques 
are available. Where space, floor 
design and hoisting facilities per- 
mit, cable reels can be set up on the 
top floor with the winch in the base- 
ment. This method takes advan- 
tage of cable weight and gravity 
pull, reduces capacity of winch re- 
quired, and may cut pulling time 
considerably. However, a well-co- 
, ordinated reel-braking system 
RE-REELING UNIT in contractor's shop takes measured cable from stock should be used to prevent cable 
reels and rewinds it for field installation. One, two or three conductors can “run-away” and possible snagging 


be reeled simultaneously by power unit. and insulation damage. The other 


‘ 
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Sn en Re es ee ee 


PORTABLE POWER WINCH with dual- 
boom and 
igainst con 
c pull 


idjustable 


| crew 


many con 
fest and easi 
r 


controll 


verse the pro- 
cedure cable 
tech- 


inherent safety, 


ana ) I D igainst 
veight -ropone! f this 
nique point 
pulling 


ncrease 


straight- 


For horizontal ns, the 
through 


has 


method of cut- 


pulling technique 


pecome an accepted 
ting manhours from cable installa- 


With one 


winch setup, conductors 


and 
are pulled 
“straight-through” inction 
end ot the 
Right 


tion time reel one 


boxes 


from one conduit run to 


the other. angle turns can be 
incorporated in the 
iffset 


installed (an 


ingle pull if 
boxes of sufficient sizes are 
important design con- 
When this is done, the 
conductors pass around a large-di- 
pulley 
Contrast 
method 
at the pull-box, feeding 
back in again and 
pulling at the end of the run. The 
latter setups 
and the time of a crew paying-out 
and feeding the conductors at the 
pull-box. are obvious. 


sideration 


ameter, wide-face, wooden 


anchored inside the box. 
this with the con 
of pulling 
the conductors 


ventional 


requires two winch 


Cost savings 
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INTZ-WAGNER ELECTRI 
a" COMSTROC TION aineSION 
OTN ae 
@) 


‘ VW 
ee 


underground ducts ELECTRIC WINCH attachment on fork 
cable lift truck ‘‘elevator’’ simplifies pulling 
conductors in overhead raceways. Winch 
can be raised or lowered for best pulling 


CABLES FED 


jet ample 


pplication f proper 
lubricants; are protected from abrasive 
lamage by pipe rolier or f manhole 


wall ingle; can be quickly moved to next box 


indoor manhole 
conductor 


ROLLER FRAME tops 


damage t 


speeds cable installation; prevents 


abrasion insulation; permits feeding cables from 


either side 
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With the aid of pulley assemblies 
at turns and strategically spotted 
detachable rollers along the line, the 
same straight-through method can 
be applied to interlocked armor and 
insulated multi-conductor cables 
installed in cable trays or racks. 
Continuous runs of 500 ft, 750 ft 
and more have installed in 
this manner. 

Maintaining a steady pulling ten- 
sion and constant speed to keep 
cable in continuous forward motion 
is an acknowledged “must” for suc- 
cessful conductor installation. If 
the pull is made in “hitches” with 
intermittent the forward 
motion advantage is lost. After 
each stop, the inertia and frictional 
resistance of the cable dead-weight 
must be overcome. That is one of 
the reasons why the power winch 
has become such an effective tool. 
A combination of careful cable pay- 
out, application of proper cable 
lubricants and modern high-capac- 
ity winch equipment will generally 
permit uninterrupted 
pull operation. 

Pulling 


been 


stops, 


continuous- 
equipment varies with 
the and type of job. It 
range from the 
tape pullers for small 
hand clamp-on 
and power winches operated either 
by conventional 
built-in integral motorized 
ment. Where working conditions 
permit, truck winches are still used 
effectively. Next im- 
portant factors in winch selection 
are portability and setup ease 
items which can 


size can 
fish- 


circuits to 


conventional 


operated winches 


power units or 


equip- 


to capacity, 


two 
substantially affect 
installation manhours. unit, 
considered most efficient from an 
overall standpoint by a number of 
contractors, is a (four de- 
tachable wheels) motorized heavy- 
duty winch with a multispeed drive 
and an adiustable boom and pulley 
attachment to meet icallv all 
cable installation problems. Add to 
this the number of different power 
drives for lighter winches and you 
have impressive array of equipment 
available for contractor use. 


One 


mobile 


pract 


Numerous advances have 


made in the art of “fishine” 


The steel fish-tape 


duits and ducts 


is still an important tool for 
tively short 
duit runs, 


rela- 
runs. On longer con- 
comvressed-air devices 

“parachute” for larger pipes and 
a cloth doubling as a 
smaller conduits 


through in a 


SW ab for 
fish line 


seconds. 


force A 
matter of 
Most recent addition to this group 


of time-saving devices is a gun- 
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COMBINATIONS OF pulleys and rollers facilitate continuous-pull installation 
f cables in open trays and racks; cut pulling time drastically 


PORTABLE THREADER DOUBLES as 
power drive (with proper attachment) for 
hand-operated cable puller. Aluminum 


conduit extension-clamps to raceway 


fired, jet-propelled cartridge which 
pulls a strong nylon cord through 
the raceway, bends and offsets in- 
cluded. The cord is then used to 
hand-pull a fish-rope through the 
conduit. Choice of method still de- 
pends on the job conditions and 
“tools” at hand. The trend is defi- 
nitely toward cutting this time-con 
suming chore to an absolute mini- 
mum. 

Reel handling 
out—is another 
highly 
Many contractors find it more eco- 
nomical, both from a cost and time 
standpoint, to reel cable for specific 
job needs from their own 
stock. Some have built their 
motorized re-reeling machines with 
single or partitioned (for more 
than one conductor) reels for field 
use. Others use units already on 
the market. In any case, cable is 


spotting and pay- 
operation which 


has become mechanized. 


cable 
own 


FISH TAPE REEL gives mechanic positive 
grip and tape control when pulling cir 
cuit conductors; speeds conductor install 


lation without damage to 


tape or hand 


passed from stock reels through a 
reeling 
lengths. 


unit to 
Where 
time is not so important, and re- 
stock, con- 
tractors frequently order cable “ac- 


cable-meter to the 
assure accurate 


quired cable is not in 


tory-cut anc reeled (one or more 


conductors per reel, as required) 


for direct delivery to the job site. 

Development of special tools for 
cable terminations has substantially 
time. Me- 
for small wire) 
tools 


for larger conductors), when used 


cut cable-connection 
chanical indenters 
and hydraulic compression 
with the popular compression-type 


connectors and lugs, reduce ter- 


mination time to a matter of a few 
And the use of 
and circuit 


seconds or minutes. 
convenient conductor 
tags and eliminates 
identification confusion during in- 
stallation and mainte- 
nance. 


labels circuit 


subsequent 
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2 WETZEL ELECTRIC co 


NG BEACH 


WINCH TRAILER with gasoline motor driven winch has car- CABLE SPLICING in an overhead pull box is a “snap” with 
riage overhang and shaft extension to center capstan drum a hydraulic compression tool. Here, one mechanic holds com- 
over manhole or conduit stubups. By reversing rope hitch on pression head on splicing sleeve while other applies pressure 
capstan, mechanic can pull cable from two directions with foot-pedal pump 


LIGHT-WEIGHT CABLES require fewer installation HOOP FRAME reel carrier takes eight or more branch 
manhours, particularly in overhead raceways. Here, circuit conductors at a time, depending on size of 
mechanic feeds three aluminum conductors into con reels or spools. Unit rolls easily through doorways, 
duit with relative ease rridors and from room to room for wire installation. 


WIRE STRIPPERS save minutes on lug and pigtail connec- PRINT YOUR OWN identification labels tailored specifically 
tions; eliminate nicking conductor strands; permit sizeable to functional requirements as you go along. Hand labeler 
man-hour savings on trim work. embosses plastic or metal pressure-sensitive tapes or tapes 
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TOOL CHECK LIST 


Air compressors, gasoline driven 

Air hammers, drills and complement 
of air tools 

Augers, various sizes and sectionalized 
lengths 

Bulldozers, small, for backfilling trenches 
and excavations 

Benders, pipe 

Blocks, snatch 

Block and tackle 

Braces, trench 


hydraulic—hand, power 


adjustable 
Bullpoints 
Chains 
Crowbar: 
Digging mach 
trenching units 


ible 


nes, clamshell scoop 


Generators, port« gasoline driven 
Goggles, safety 
Gloves, safety 
Jacks, screw, hydraulic manua 
Levels 
Picks 


Pinc h 


carpenters, surveyors 


bars 


Ct 


KIOIDILICI 


Plow, cable laying 

Power drives, portable, for winches 

Pulleys and sheaves 

Pushers, pipe, hydraulic—manual or 
power operated 

Reel trailers and carts 

Rollers, cable protection at manholes 

Rope, hemp, wire 

Saws, wood, rip 

Sledge hammers 

Shovels, long and short handled 


crosscut, masonry 


Tape, fish, steel, manual, 


Torches, gas, acetylene, cutting, welding 


pneumatic 


Tongs, chain 

Trenchers, jeep attachment, conventional 
self or hand propelled 

Trailers, highway type for storing tools 
and materials, low boy for hauling 
slow moving mechanized equipment 

Trucks 

Welding equipment 

Winches, power operated 

Wrenches, pipe, adjustable, Stilson 


standard, heavy duty, winch, reel 


chain 





HEAVY-DUTY TRENCHER 
furrow from transformer vaults to 
toundations while electrician lays 


COST-CUTTING 


JOB 
MECHANIZATION 


NITIAL 


ground electrical work normally 
involve some type of excavating 
and trenching for ducts, 


direct burial 


pipe pushing equipment or 
enclosures for transformers or cir- 


cuit control 


man-hour differential between hand 
labor and machine operation is so 
great, almost all trenching and ex- 
with 


cavating is now 


equipment. 


To take advantage of this labor- 


saving method, 
tors 


for 


acquire 
temporary or 


Some, engaged in intermittent un- 
derground jobs, find it economical 
to rent equipment for a single proj- 
ect or limited use on a number of 
Others, 
this 


clean 
house 


service 


cuts 
current 


mally 


projects. 


also was used for primary 


6,000-h 


j 
istribution for me 


ment outright 
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cables, 


done 


specialize in 
anticipate substantial future work 
of this type, purchase such equip- 


even though 


operations 


openings 


equipment. 


electrical 
trenching equipment 
permanent 


oO! inder- 


UNDERGROUND WORK 


initial investment is substant 


Realistic tool-cost charges against 


result in a rea- 
Firms 


individual job use 


manholes, sonable write-off period. 


for 
buried 


with such equipment available at 
all times find themselves in a mucl 
better 
figuring underground work 

Selection of equipment 
on the size of the construction proj 
ect and the specifics of the under- 
ground system requirements. Large 
trenching and excavating machines 
are not always necessary. Much of 
the electrical contractor’s trenching 
can be done with the lighter self- 
propelled trenching units or Jeep 
trenchers (Jeep truck with trench- 
ching attachments). The latter can 
cut swaths through most 
earth compositions; have been 
known to average 100 ft, or more, 
hour; have the advantage of 
high-speed highway movement, 
under their own power, from job to 
job. Popularity of direct 


competitive position when 


the 


Since 


depend 


power 


contrac- 


use. 


clean 


who nor- 


field or per 


the burial 
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HAND-PROPELLED light-weight trencher 

ute nc to transport; slashes short-run 

cut through OO ft or trenching costs to a 

used on long runs, Unit 

up to 24 ins. deep at 

17 ft per minute de 
condition 


rmal easy 
less 
also 


ittachment minimum 


3-1n wath 
; from ly to 


n soil 


range from about 232 lbs to 650 
lbs; trenching from 1 to 
12 ft per minute, or more, depend- 
ing conditions; trench 
widths from 2 to 8 ins., depths from 
2 ft to 5 ft. Some models have small 
“dozer” blade attachment for back- 
filling. Units can be trailer-trans- 


trend toward 
service to 
drive- 
opened a mar- 
hand-operated 
Several are avail- 

hand-propelled, 
Weights 


cable and the rrent 


inderground electrical speeds 


homes, recreational fields, 


in theaters, etc., has on soil 
ket for 
power trenchers 


able. 


others 


light-weight 


Some are 


—T lf-propelle d 


MIDGET treadgs Ti 


ride 


TRACTOR wit! 


jewa treet-lighting trenches 


rers, Light trailer and raise 


riggers for stability 


ite 
Lt By i 


4 


JEEP TRENCHER on highway lighting 
project cuts parkway shoulder at average 
rate of 100 ft per hour in winter weather. 
Unit has advantage of high speed move- 
ment from job to job. 


ported or easily loaded on conven- 
tional 4-ton pickup trucks. 
Backfilling of trenches has be- 
come highly mechanized with the 
bulldozer or “power pusher” becom- 
ing a favorite piece of equipment. 
On a residential street lighting 
project with an _ inside-the-curb 


HYDRAULIC BOOM TRUCK with small clam-shell scoop at- 
tachment digs opening for pipe pusher; is also used to unload 
poles and lighting standards; 


has hydraulic out- 





trench, the contractor solved back- 
filling by using a midget bulldozer 
with rubber treads that would not 
damage the walk or lawn area. One 
man on this unit did the work of 
eight to ten laborers. When direct- 
burial cables are installed, back- 
filling must be done more carefully 
to prevent stone and rock damage 
to the cable. Normally cables are 
nested in and covered with a layer 
of sand, or covered with creosoted 
planking before the fill is replaced. 
Frequently, pneumatically-operated 
tampers are used to pack the back- 
fill. 
In the past, excavating for man- 
holes and access holes for pipe push- BULLDOZER SCOOPS excavations for semi-buried transformer vaults in 
about 15 minutes. Unit was used extensively on underground distribution 


srs, etc., was a pick : shovel job. 
ers, etc., was a pick and shovel jo sata tov 6800-Fenad vackdantiel prefect 


Today, power equipment has taken 
over. On one highway lighting 
project, sizeable “holes” to seat pipe 
pusher equipment were dug in mat- 
ter of 10 to 15 minutes with a small 
clam-shell scoop on a_ hydraulic 
boom truck. When not “digging” 
the boom truck was used elsewhere 
to unload and set poles and stand- 
ards. Multi-purpose equipment is 
a contractor favorite. Versatility 
means added use and less equipment 
inventory. 

One of the most versatile pieces 
of equipment seen on a street light- 
ing job was a 4-wheel, rubber-tired 
tractor with an air compressor, 
pneumatically operated boom for 
pole setting, pneumatic rotary-head fe . = : 
attachment for a pole-hole auger, HYDRAULIC PIPE PUSHER shoves 45 ft of 32-in. conduit under a 26-ft 
an earth auger for drilling under city street. Gasoline-motor driven power pump, on portable undercarriage, 
sidewalks in narrow cable trenches provides ‘‘pushing’’ pressure. No street trenching was needed 
and facilities for operating a host 
of pneumatic tools. Well equipped ate in most soil or fill compositions, search in this field, hydraulic pipe 
contractors actively engaged in un- hard packed sand fill presents an pusher designers may come up with 
derground work recognize the need obstacle. When this is encountered, a solution to this problem 
for an ample supply of hydraulic contractors have effectively used Cable handling and winch equip- 
and pneumatic tools. Air compres- compressed-air rotary drills with ment for pulling in underground 
sor trailers, with accessories for auger attachments to tunnel conductors are, with few exceptions 
air hammers, soil tampers, pneu- through the fill before installing the and possible refinements, similar to 
matic fish-line devices and other conduit. As a result of current re- that used on “inside” work. Out- 
tools, have become standard elec- 
trical contractor field equipment TRENCHING—Cost per Foot in Dollars 
items. 

Where conduits must be installed METHOD COST, $ 
under existing roadways or side- MACHINE TRENCHING— Continuous trench in normal soil 
walks, a hydraulic pipe pusher is Up to 500 ft......... wakes 0.10 
usually the first “tool” to be con- 1,000 ft... ye a 0s ee 
sidered. Recent improvements and 3,000 ft. See a 6a) ofa ae eas ry. ae 0.06 
refinements of hydraulic power Over 3,000 ft 
pumps (both gasoline and electric Notes: 6” trench, 4’-6” deep; 8” trench, 4’ deep; 14” ‘trench, 
motor powered) have slashed 3’-6” deep. Add 10% for excessive short runs. 


“pushing” time considerably. HAND TRENCH—Spade width, 3-ft deep 
Greater speed range, faster ram Common Labor ($1.75 per hour)... 
approach, and higher pressures are Electrician ($3.00 per hour) 

red aon ums that an be PUSHING CONDUMTS_Hyérout 
dercarriage for job mobility. 3” or 4” galv. rigid conduit (est. 0.65 hr/ft) . . 


While hydraulic pushers can oper- Source: Electrical Construction Cost Manual—McGraw-Hill Book Company, 1958. 
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\f) om _ dl 2 


EARTH AUGER tunneling under sidewalk is powered by versa- AIR COMPRESSOR trailers, large and small, are rapidly be- 
tile, portable, threading unit. Accessories convert popular coming a standard electrical contractor field equipment item 
der t nvenient power drive to operate pneumatic hammers, soil tampers, augers, etc. 


doors, truck winches and gasoline- 
powered individual units predomi- 

To facilitate cable pay-out, 
one electrical contracting firm de- 
signed and had built a special reel- 
truck with hydraulically operated 
“arms” to suspend cable reels over 
manholes. Repeated setup time was 
eliminated and the truck could move 
quickly, over rough terrain, from 
yne feed-in location to the next. 
With an integral winch and re-reel- 
ing attachment, the truck could be 
ised for cable pay-out, cable pull- 
ing, or removal of cables. 

Even a casual observation of cur- 
rent underground electrical instal 
lation projects reveals this impor- REEL TR : 

AILER towed by jeep truck speeds installation of underground 
residential seivice conductors in large-area home project. Reel has three 
nductors which are unreeled and cut according to field requirments. 


tant tact Mechanization is the 


key to economical operations 


~ a Pat u ’ of? coe ® “ = Pe ep eet = bs > ate SR he cio: Pala 
SPECIAL REEL TRUCK has hydraulically positioned ‘‘arms’’ to POWER WINCH on line truck pulls conductors in underground 


suspend one or more cable reels over manhole for easy pay- ducts. Winch cable passes over pulleys to get most effective 
out; eliminates repeated set-ups and moves quickly. pulling angle and direction. 
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A-frames 

Augers and diggers, pole hole 

Augers, pole hole, truck mounted 

Bars, metal, tamping and digging 

Belts, lineman’‘s 

Blankets, rubber 

Block and tackle 

Borers, earth 

Buckets, canvas tool 

Cant hook 

Cars, cable stringing 

Cutters, wire, cable 

Derrick trucks, pole setting, digging 

Drills, pole hole 

Drivers, ground rod, guy anchor rod 

Flares, lineman’‘s 

Gin poles 

Gloves, lineman’s 

Gloves, rubber 

Grips, wire and cable 

Hoists, pole top, adjustable transformer 
ratchet lever 





OODOOOOOODOOUDOOOOOO 


DOOOODODOOOOOOOOOOOOoo 


TOOL CHECK LIST 


Hand Lines 

Jacks, pole pulling 

Ladders, aerial 

Live line safety tools 
Measures, pole 

Pike Poles 

Pole jenneys and mules 
Pruning tools 

Pulleys and sheaves, wire stringing 
Pullers, slack 

Reel carts 

Rope, hemp, steel 

Saws, power chain 

Shovels, pole hole and spoons 
Splicing tools 

Spurs, lineman’s climbing 
Tension indicator dynamometer—wire tension 
Towers, hydraulic 

Trailers, reel, pole, dolly 
Tractors 

Trucks, line, service, ladder 
Wrenches, assortment 





COST-CUTTING 


r | POLE AND LINE WORK 


MECHANIZATION 


OLE and line work is becoming 
an increasingly important phase 
of an. electrical 


tractors are acknowledged special- rural 
ists in this field, more of the so- 
called “inside contractors” are 


oe 


TRUCK BOOM with telescopic pipe adjustment and power 
winch makes short work of setting poles. Hinged jacks under 
truck bed stabilize unit for heavy loads. 


108 ELECTRICAL CONSTRUCTION AND 


encountering line work in extensive 
or limited outdoor, overhead intra- 
contractor’s plant distribution 
overall operation. While line con- ings. Even the 
electrical 


between build- 
residential and 
contractors are 
called on to set a pole or two to get vast market to all electrical con- 
long-span service conductors from 


MAINTENANCE . . 


the utility lines to the service en- 
trance. And the increase in street, 
highway, and tollway interchange 
lighting, plus recreational area and 
parking lot lighting, is opening a 


tractors. 


“DEMPSTER $1 | 
WEST 5a 
an 2 
= at 


— 


HYDRAULIC CRANE on truck with side outriggers swings 
over road shoulder to spot and raise lighting standard. Truck 
parallels roadway, permitting free traffic flow in other lanes. 
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ONE MAN DIGS pole hole in matter of minutes with power 
move quickly to next 
can be tractor mounted for rough terrain 


auger on 
Auger-rig 


truck which can 


ALIGNING RIG clamps and centers itself on tapered lighting 
When four plumb bobs are equidistant from pole 
perpendicular in both planes 


standard 


t pole i 


Some sub-contract 
this work to established specialists 
with engineering staffs and equip- 
ment geared to efficient volume 
operation. Others have set up a sep- 
arate department equipped to han- 
dle pole and line work. Many take 


contractors 





Recommended Pole Setting 
Depths in Soil and Rock for 
Various Lengths of Wood Poles 
Length Setting Setting 
of Pole Depth in Depth in 
in Feet Soil in Feet Rock in Feet 
20 5 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
qo 
80 


Source: Lineman's Handbook, 2nd 
McGraw-Hill Book Company 


2 
5 


5 


OWOOWDONNNAOOUN 
AABOKOUUNPRERERWWYW 


5 


Edition, 


location 





i / 
L May 


tra & 
| a apy et 


TELESCOPIC BOOM platform, highly maneuverable, raises 
luminaire and electricians to pole top position. Equipment like 


this sped relighting of a business thoroughfare. 


it in stride with their normal type 
of work. Regardless of how it is 
done, mechanization is the key to 
cost-cutting field operations. 
Proper tools, equipment and trained 
mechanics must be used. Linemen 
possess vastly different skills and 
than the conventional “in- 
electrician and the two can- 
not be switched back and forth. 
Neither the materials and 
equipment, generally speaking. One 
handles and installs poles, lighting 
standards, strings conductors, op- 
erates pole hole diggers, boom 
trucks, tractors, etc.; the other in- 
stalls conduits and raceways, motor 
controls, distribution panels, pulls 
in wire, works from scaffolds and 
platforms. 

Like underground work, heavy 
power equipment combined with 
carefully planned installation tech- 
niques substantially reduces field 
man-hours. Boom trucks, mobile 
hole boring rigs, heavy reel trucks 
and trailers, and cable tractors are 
the line contractor’s major mecha- 


tools 


side”’ 


can 


TWIN CROW’S NESTS, made of insulat- 
ing laminated Fiberglas, at the end of a 
hydraulically operated jack-knife boom 
raise electricians to top of pole assembly 
in perfect safety and stability. Duplicate 
controls in nest and at truck bed control 
boom movement. 
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full com 
pump hydraulic plement of hand tools and accessories ir 


le-mounted tran feed j r } 4 teel. Safety 7 elt 


AERIAL EXTENSION ladder on truck pr MAGNETIC DRILL PRESS sticks to steel WELL EQUIPPED lineman has 
ide stable platform footing for elec lumn while mechan 

harp climbing pur and 
mobility } uppor fr en magnetic power urdy ifety belt. Al nould be care 


it regular interval 


nized equipment items. Today, pole niques outlined in a previous sec- the final connections are made at 
and guy anchor holes are dug in a_ tion (Underground Work). Equip- the base. For this type of work, 
matter of minutes with power ment and methods used to set the the swing-type hydraulic boom has 
augers; poles are being set with lighting standards will be much the become a contractor favorite. 

boom trucks using half the crew same as those outlined above. New ideas and refinement of 
needed for the hand _ piking Lighting standards are completely techniques develop with almost each 
methods. More assembly work is preassembled (bracket arms, lumin- new project. 


The common goal is 
being done on the ground. Trans- aires and accessories) and pre- 


increased safety to personnel, bet- 
mission towers are being erected in wired on the ground. Truck booms’ ter workmanship, reduced installa- 
pre-assembled sections hoisted into are used to set the standards and _ tion time and lower overall costs 
position y power booms. Cross- 
arms, le hardware, lighting 
brackets, and even luminaires are APPROXIMATE LENGTHS OF TIE WIRES 
being installed at ground level be- ; . ’ ; 
Mtbing Reel , Type of Tie Conductor Size Length of Tie Wire 
set eel trucks 
\obile conductor pay-out Western Union 3/0 bare cable 54 inches 
ia alee Mall va 2,000,000 CM cable 87 inches 
Vynamometer Qlais assu 


ne tension on to spans Bridle 4/0 bare cable 54 inches 
auick glimps al ' 2,000,000 CM cable 87 inches 
ai techniques t Horseshoe All sizes 39 inches 
impact on « on Armored Western Union All sizes 102 inches 
Armored Top All sizes 114 inches 
Stirrup All sizes Two Pieces, 

each 54 inches 


Notes: 


Use insulated ties with insulated line conductors; bare ties with bare line conductors; copper 
ties with copper line conductors; aluminum ties with aluminum line conductors. Tie wires should 
be made of soft-annealed wire. 

Tie Wire Size: No. 6 for line conductors No. 4 and smaller; No. 4 for line conductors No. | 
to No. 4; 2 tie wires for line conductors No. 1/0 and larger 


Source: Lineman's Handbook, 2nd Edition, McGraw-Hill Book Company. 





GUYING POLES— Effect of Lead on Tension in Guy 
and Earth Uplift 


(Assuming a horizontal constant force of 1000 Ibs.) 


Height of Guy Lead of Guy, Feet Load in Guy, —_ Uplift in Earth, 
Feet Pole Base to Anchor Pounds Pounds 


30 6180 6000 
30 3160 3000 
30 2240 2000 
30 1800 1500 
30 1560* 1200* 
30 1410* 1000* 
BRACKETED STEEL FRAME on plant root 30 1320 860 
anchors incoming high-voltage circuit . “es . , o @ 
supports service conduit to indoor unit Note: Best loading conditions are indicated with an asterisk 


substation below Source: Lineman’s Handbook, 2nd Edition, McGraw-Hill Book Company 
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STEEL DEAD-END structure with twin 
guys terminates overhead yard distribu- 
tion and supports conduits carrying Cir- 
cuits underground to building switchgear. 
Wood H-pole structures are used in simi- 
lar manner 


COMPLETELY ASSEMBLED street light- 
ing stan bracket, lumin 


tra former is raised into posi 


jard, including 


nydraulic sw }-boom 


TALL BOOM or ntractor’s 


transmission ft tion 


truck raise 
Pre 
it ground level typi- 


ch t con 


in place 
assembly of 
fies 


struction work 


time-saving line 
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Suspension UY Arm. 
insulators bolts 
ISkv lightning |} “So 
arresters on) \'! t 
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poles insulator 
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future use 
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Front view 
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Fibre duct 
to conduit 
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DETAILED DRAWINGS like this simplify a contractor’s job; speed field work, 


This 


gives pertinent information on construction of a dead-end pole H-structure. 





ELEVATING PLATFORM 
swings out over sidewalk so 
make final adjustment 


treet lighting unit 


“ee 


line truck 
mechanic can 


to newly installed 


on 


p le 
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AERIAL PLATFORM attaches to truck 
brackets for standard pole derrick; raises 
men and material to working position on 
e; increases versatility of line truck. 











Tool and Equipment Check List 











TOOLS—A normal complement of tools (see preceding section lists) for 
type of wiring at hand 


EQUIPMENT 
{ _] Portable generators—gasoline driven 
{ | Temporary service equipment—meter, disconnects, etc 
[] Receptacle centers—fuse or circuit breaker protected, 3-wire ground- 
ing type, twist-tight type receptacles and plugs 
[_] Pigtail sockets for lighting 
{ ] Long extension cords—3-wire, grounding type 
[_} Wire and cable—feeders and branches 





COST-CUTTING 


a | TEMPORARY POWER FACILITIES 


MECHANIZATION 


EMPORARY power is the key own eperations. Unless a well de- 
to efficient cost-cuvting job signed temporary power system is 
mechanization on construction available at the job site, the advan- 
projects. Previous pages listed an tages of power tooling fade and 
array of power tools used by elec- anticipated man-hour reductions 
trical contractors. Other trades vanish. 
have a similar list pertinent to their The electrical contractor is gen- 
erally responsible for providing 
adequate service (utility or port- 
able generator), distribution and 
branch circuit facilities for use of 
all trades. Unless definitive tem- 
porary power specifications are 
available (and they seldom are), 
he must estimate all requirements 
and design and install the system 
accordingly. Frequently, large 
power equipment such as electric 
welders and material hoist motors 
might be encountered. 

Where utility lines are within 
reasonable distance, temporary 
service equipment can be installed. 
Where this is not possible, gasoline- 
driven, portable generators can be 
used until a permanent power line 
is brought to the property line. 
Sometimes portable generators are 
kept on a project as a spare source 
of limited power should regular 
service fail, or for limited use in 
remote points where extension of 
temporary power circuits would be 
impractical. All these factors must 

POWER POSTS are made up in groups to serve construction tools on multi- be carefully evaluated in the esti- 
story project. Each post contains circuit breaker panel with 3-wire, ground mating stage so adequate provi- 
ing receptacles flush in sides of panel box. sions can be included. 
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TEMPORARY ELECTRIC service facilities can range from mobile trailer substation (left) to detachable service mast on con- 
tractor trailer (center) or outdoor or indoor temporary service set-up; to portable gasoline-driven generators (right) of proper 


kilowatt capacity. 


Methods of installing temporary 
power vary with contrac- 
tor and project. Standard practice 
is to string open wiring around a 
structure for feeders. On multi- 
story buildings, some contractors 
pull temporary feeders in spare 
riser conduits and tap off to branch 
circuit “pedestals” at 
pull box openings on various floors. 
Others “power 
each with 


Systems 


“posts” or 


use 
floor 


pedestals” at 
plug-in feeders 


as a 8 
PLUG-IN PEDESTAL provides four 3-wire 


duplex receptacles for tools on floor area; 
has plug-in feeder (1) for pedestal above; 


is fed by similar No 
50-amp range plug 
floor below 


6, 3/c¢ cable with 
from pedestal on 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


(range cable and receptacles) be- 
tween pedestals. The trend is away 
from “pigtail” sockets for power 
tools. Instead, 3-wire, grounded re- 
ceptacle centers are now being used 
with receptacles protected by 
branch circuit breakers or fuses at 
the pedestals. 

One important factor is common 
to all temporary power distribution 
regardless of system used. All con- 
ductors—feeders, branch circuits 


and long extension cords—must 
provide adequate capacity and 
minimum voltage loss for efficient 
tool operation. (See Chart—Size of 
Extension Cable for Portable Elec- 
tric Tools, Fastening and Supports 
Sections.) For safety reasons, the 
system should be well grounded and 
all cords, plugs and _ receptacles 
should be the 3-wire, grounding 
type, preferably the twist-tight de- 
sign. 


UNDERGROUND SERVICE assembly on temporary foundation-mount has 
temporary receptacles for builder’s construction tools. Service was first thing 
installed and connected. Houses were built around service equipment in 


6,000-home project. 
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lock and tackle 


Bullpoints 


Cable pullers 


OO Oo Oo 


Compressors, air 
Cords, extension 
Dollies 


Electric welder, stud 
Goggles, safety 
Gloves, safety 


OOD 





Note: Choice of tools 


conduit, underground or 


Benches, work, stationary, rolling 
Benders, conduit, tubing, bus—mechanical 
hydraulic manual or power operated 


B 
Boxes, tool and material storage— 
stationary or rolling 


Burners, gas, acetylene 


Cable jumpers—to maintain service 
during alterations 
[| Cutters, cable, conduit, tubing, knockout— 
manual or power operated 
[] Cut-off shears, angle and flat steel stone, 
surface raceway, etc 


Drills, electric, impact, pneumatic 
Drills, wood, steel, concrete 
Drivers, stud, powder actuated 


TOOL CHECK LIST 


‘ 


O OOO COO COOL 


Hammers, manual, electric, pneumatic 

Indenter tools, tubing connector 

Labels & tags—conductor, raceway 

Ladders, A, step, rigid, extension, mobile 

Lug tools, cable, wire—mechanical, 
hydraulic 

Platforms, extension, lift, hydraulic 

Reel carts 

Saws, wood, concrete, metal and hole 
cutting 

Screw drivers, hand, ratchet 

Screws and bolts, assortment 

Scaffolds, adjustable, rigid, rolling 
stationary, sectional, telescopic 

Stock, bolt, angle, channel, continuous 


channel framing, slotted angle 


Torches 


OOOO =O 


Threaders, conduit, bolt, hand, power 
Towers, rolling, hydraulic lift type with 
platform 


Welding equipment 
Winches 
Wrenches, assortment suitable for work 


at hand 


Check Lists in other Sections 


for alteration work depends upon the type of electrical construction involved 
overhead, line work, etc. For additional tools in these categories see Tool 





COST-CUTTING 


8 | ALTERATION WORK 


MECHANIZATION 


OR the purposes of this discus- 

sion the term “alteration” will 

encompass all electrical work 
done in existing structures, 
whether the project be complete re- 
wiring, system rehabilitation, or 
merely additions to or extensions 
of existing circuits. Regardless of 
scope, work of this type seldom, if 
ever, is as clear cut as new con- 
struction. Existing structural and 
job conditions, stringent space limi- 
tations, and working without dis- 
rupting normal plant production or 
disturbing building tenants are 
problems an electrical contractor 
must face and solve. 

This is one area of construction 
where the field-engineering talents, 
installation know-how and _ con- 
struction experience of the electri- 


cal contractor are key factors in 
In fact, close coopera- 
between contractor, engineer 
and owner with respect to routing 
of circuits, placement of equipment 
and working facilities is almost a 
prerequisite to reasonable installa- 
tion economy. 

From the electrical contractor’s 
standpoint, alteration work can be 
simple or complicated, profitable or 
unprofitable, almost in a direct re- 
lation to the way the project is or- 
ganized, equipped and handled. 
Power tooling and modern installa- 
tion methods are his biggest weap- 
ons in the constant battle to con- 
trol installation man-hours. The 
better equipped firms usually show 
the better profits while improving 
their place in the competitive field. 


cost-control. 
tion 
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Most alteration projects involve 
a substantial amount of cutting and 
patching, especially on multi-story 
buildings. This is operation 
where modern power tools can be 
used to greatest advantage. Pro- 
gressive design improvements and 
refinements in masonry drilling 
equipment have made hole cutting 
almost a “snap” field operation. 
Typical examples: One contractor 
cut a 5-in. dia hole through 35-in. 
reinforced concrete with a diamond 
core drill in 35 minutes actual drill- 
ing time. Total time, including rig 
setup, removing core sections from 
drill and adding drill rod exten- 
sions, 120 minutes per hole. On an- 
other job, 150 34-in. dia holes were 
drilled through a tough 10-in. con- 
crete floor at an average drilling 


one 
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ee ene et 


CONCRETE SAW channels slabs in matter of minutes; has 


adjustable depth control and cutting edge water spray; can 
be powered by gasoline or electric motor. 


PORTABLE 
DRILLING 
MACHINE 


SS 


HOLE CUT IN RUBBER TILE 
PORTABLE DRILLING MACHINE with diamond core bit cut 


»-in. hole in 32-in 


Ss 
concrete slab to reach cellular steel 
floor cells for electric circuits. Average drilling time per hole, 

holes per bit, before resetting, was 140 


— Ss 


- 4 fay 
uk 


DRILLING IN TIGHT places with a concrete drill. Jack-screw 
pedestal supports drill in horizontal position. Extension shaft 
on bit spans inaccessible area between post and wall. 
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PLASTER GROOVER makes quick, clean cut without cracking 
adjacent wall area. Unit has twin cutters adjustable for 
channel width and vacuum cleaner to remove dust. 


ANCHOR-MOUNTED drill rig speeds cutting smooth holes 
through masonry wall, even from step-ladder perch. Ammeter 


n unit indicates proper drilling speed and pressure, warns 
jainst overload 


QUICK PRESSURE on shear lever snips slotted-angle to pre- 
determined lengths in seconds. Angle is used extensively to 
support raceways, controls and other electrical equipment. 
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RECOMMENDED SPEEDS AND PRESSURES FOR DRILLING 
CONCRETE WITH CORE DRILLS 


Drill Size 
in Inches 


" to 7/16" “%," or V2” light, medium 500 to 750 


or heavy duty 
" to 13/16" 
heavy duty 
‘to 1% ¥’ 
heavy duty 

2” to 2%" 
22" to 442" 


%," heavy duty 


Electric Drill Size 


Yo" light, medium or 


or %” medium or 


1” or 1%” heavy duty or 100 to 300 


Suggested 
Applied 
Pressure 

in Pounds 


Drill Speed 
in R.P.M. 


50 to 200 


300 to 500 ~=150 to 500 


200 to 500 250 to 700 


100 to 300 300 to 800 


300 to 800 


equivalent rotary air 


motor 
4%," to 6” - 
equivalent 
Note: 


Source: Tilden Tool Manufacturing Company 


POWER CABLE PULLER solves pulling 


problem in limited space. Unit attaches 
to pull box conduit, has pipe pedestal 
supports, permits one-man operation 


time of 74 minutes per 
total time per hole, including setup, 
30 minutes. On a large office build- 
ing project, 8,400 24-in. dia holes 
were drilled through a 34-in. con- 
crete cap over cellular steel floor to 
reach cell wireways. Average drill- 
ing time per hole, 14 to 2 minutes. 
What formerly took numerous 
hours now requires only minutes. 

Concrete saws channel floor slabs 
in a jiffy; dual-cutter electric plas- 
ter groovers, with vacuum cleaner 
attachments, now channel plaster 
walls and ceilings in a quick, clean, 
efficient manner. 

Light-weight hydraulic bending 
equipment can now be carried up 


opening; 
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rotary air motor or 


60 to 125 750 to 2000 


If possible, apply pressure with lever or jack mechanism 


LIGHT-WEIGHT hydraulic conduit bend 
ers can be carried up ladders with ease 
permit economical overhead bending of 
in-place conduits when feasible 


a ladder for overhead offsets on in- 
conduits. Portable power 
threaders can thread in-place con- 
duit Many operations, 
formerly impractical from a physi- 
cal or economic standpoint, are now 


place 


raceways. 


more or less commonplace. 

The list of applied tools could go 
on. It is long. The ones cited are 
merely a few to illustrate some of 
the more “dramatic” time-saving 
operations. Practically every tool 
and method mentioned in previous 
sections may be used in alteration 
work. Choice of tools is governed 
by the specific work to be done and 
the job conditions encountered. 
This is the responsibility of the con- 


20 SECONDS PER cut is the on-the-job 
average for marking and cutting multi 
outlet surface raceways with this dual- 
action shear. One side cuts the raceway 
base; the other, the cover. Inset shows 
closeup 


VERSATILITY of the portable power 
threader frequently allows use and ex 
tension of existing in-place conduits for 
rewiring purposes 


tractor or his field engineer. Man- 
hour economy is the ultimate goal. 

Although tooling and mechaniza- 
tion account for a good percentage 
of time saved in the field, contractor 
know-how and installation engi- 
neering have a very definite impact 
on over-all project efficiency. Elec- 
trical systems for alteration proj- 
ects must be tailored to fit building 
and structural design. Carefully de- 
signed pull boxes or cable troughs 
can often reduce a complicated race- 
way problem to a simple installation 
and provide cable-pulling economies 
also. A combination of tools, meth- 
ods and ingenuity is the cost-control 
formula. 
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weese .~ tee ; ’ - 
MOBILE CABINETS like this distribution panel are used by PRY-OUT TONGS loosen room baseboards without damaging 
contractors to maintain essential electrical service during wall plaster. Contractor developed ‘’tool’’ to facilitate installa- 
switchboard changeover or other alteration work tion of receptacle circuits in older homes. 


| 


DOUBLE-OFFSET TROUGH carries feeder 
cables from new switchboard to distribution 
panels in rewired plant; solved awkward 


multiple raceway probiem 


DRILL-POWERED diamond core bit, op- DISTRIBUTION FLEXIBILITY is provided in 30-year old building by installing flush- 
erated in confined space, quickly cuts type underfloor duct on existing floor slabs. Added concrete pour is level with top 


smooth holes in building floor slab with- of duct. 
out disturbing normal routine of tenants. 
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COST-CUTTING 
JOB 
MECHANIZATION 


OBILITY, speed and efficiency 
are key factors in the modern 
electrical contractor’s continu- 
battle against time. This 

applies to his lines of job communi- 

cation as well as his specific mecha- 
nized installation techniques. The 
quicker a question is answered or 
instructions relayed to men in the 
field, the smoother will be the over- 
all construction 
are always 
more so 
increases. 

It takes time-con- 
suming foot-slogging for a key 
to make his normal 


ous 


operation. Delays 


costly, and becoming 


with progressive wage 


o3 ' 
considerable 


man 


SOUND-POWERED TELEPHONE permits electrician checking 
report findings to mechanic 


relay operation to immediately 
at central control board 14 floors below 


completely portable and is self-powered 




















EQUIPMENT CHECK LIST 


Motor scooters and bicycles 

Intercom systems—job site 
Radio—mobile, 2-way 

Radio—portable, 2-way for job site use 
Telephone—conventional, sound-powered 
Trucks—small, for on-the-job use 





gency trips, on modern sprawling 
building projects or high-rise struc- 
tures. And a lot of dead mileage is 
rolled up between headquarters and 
various projects. That is, unless the 
contracting takes full advantage 
of modern job communication fa- 
cilities. 

Wherever and 
equipment have been put on wheels. 
Now, contractors putting 
wheels under their key field person 
nel. Motor and 
small trucks are being used to get 
field supervisors to 
in a hurry. 

Backtracking 


possible, tools 
are 
scooters, bicycles 
trouble points 


seems almost in- 


Telephone unit is 


| JOB COMMUNICATION 


evitable, even with and 
construction lifts. 
an answer to a 


just 


scooters 
Workmen need 
problem that 
arisen; go looking for 
the “boss.” Change orders come 
through that must be relayed to 
men in the affected areas. To han 
dle these problems expediently, con- 
tractors are resorting to construc- 


has 


tion intercom systems, conventional 
and sound-powered telephones, and, 
more recently, two-way 
tems. 
Two-way 


radio sys 


radio has been 
used by for a 
of years, primarily as communica- 


tion between home office and roving 


mobile 


contractors number 


2-WAY RADIOPHONE cuts communication time on construc- 
tion projects to absolute minimum. Here, mechanic several 
floors up gets an answer from superintendent at ground level 


and is back to work in minutes 
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truc iD! 


backtracking 


Licens- 2-way radio so 
Com- 
Citizens 
equipment 

the 

contractors, 
In- 
ising 
on-the-job com- 


isors 
t ness can take f 
Last 
Communication 
ished Bus 


inde! Federal 


benefits. 


ommission’s 


and was 


mobile the 


ww Power nels for 2-way 


ve been cies available 


two-way 


land mobile spe 


Y + 


talkie” 


tran 


’ ; 
munica 


using por table “walkie- 
However, 
for the 


3 watts 


power portable 
ised and licensi 
This 


} 
| 


ipment 


sm output SVSTE 


‘icted to "1C¢é 


base station 1 
arters, 
and 


2-way inits 


NEWEST ADDITION to 2-way radio communication is this 
light-weight pocket set consisting of clip-on belt receiver and 


small transmitter 
cies 


perating on regular 2-way mobile frequen 


ELECTRICAL CONSTRUCTION AND 


providing a gre: 


contr 


mobile 


ipervisors 





OR SCOOTER speeds electrical 
ids at sprawling shopping center 
and leg-weary hiking. 


superintendent on his 


MOT 
r project; saves time, 


ir 


ney 


s. With it, he could have instant 
communication between all per- 
-office, trucks, and job site. 
Just on the market, is a transis- 
torized, pocket-size 2-way radio for 
use on smaller construction projects 
limited to a reasonable amount of 
power output). Units can be clipped 
on a mechanic’s or supervisor’s belt. 
One factor clearly evident. 
There is no apparent need for “lost” 
or “wasted” time due to poor or dis- 
rupted job communications. Equip- 
ment is available for instant voice 
communication and_ enterprising 
contractors using it 


any legitimate busi- site 
ull advantage of its 
August, the Federal 
s Commission estab- 
iness Radio 
number of chan- 
adio with frequen- 
in of the 
ctrum. Low or high 
can be 
ng is relatively sim- 
for the 
can put 
head- 


sons 


service 


1 
Ail 


areas 


equipment is 
ideal 
He 
s company 
inits in his trucks 


*m 


»t/ 


hi 


al l 


n 


cars, and portable are to best 


n the construction advantage. 


POLAROID LAND CAMERAS, featuring 60-second prints, find 
extensive use on construction projects to chronicle installa- 
tion problems, structural conditions and general job progress; 
provide a means of rapid visual communication. 
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Portable Instruments 


[J Ammeters 
Circuit analyzers 

Continuity testers 

Demand meters 


Footcandle meters 
Frequency meters 


Insulation testers 
Ohmmeters 
Oscillographs 





Power factor meters 





Fluorescent unit testers 


Graphic meters—various types 
Ground detectors and 
Ground resistance testers 

High potential testing units 


locators 


Phase sequence indicators 


TOOL CHECK LIST 


Tachometers 
Voltage testers 


Stroboscopes 
Wattmeters 


section 


OOO Dao 


Transformer oil testers 


Blowers and vacuum cleaners 

Communication equipment—see list in previous 

Personnel radio paging system—used 
in buildings with built-in loop antennae. 

Fixture washing equipment 

Maintenance control boards—for supervisors’ office 

Record equipment—data file cards for feeders, 


branch circuits, transformers, switchgear, panels, 
controls, motors, etc 


JU 


| 


Scaffolds and ladders—see list in previous section 
Tools—see lists in previous sections 


for applicable items 





COST-CUTTING 
JOB 
MECHANIZATION 


VERY electrical system requires 
some degree of maintenance to 
keep equipment and facilities op- 
erating at their designed efficiency. 
Some components demand more fre- 
quent attention than others. For 
example: oil filled transformers, 


OOLS FOR MAINTENANCE 


circuit breakers, switches, contacts, 
motors, lamps and lighting acces- 
sories, and other moving 
parts subjected to electrical or 
physical wear are more apt to cause 
trouble than conductors and similar 
components. 


relays 


All parts of a system 


HI-POT TEST is applied to check high-voltage underground cable replace- 


ment in switchgear cubicle. 
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Portable unit is effective maintenance tool 


checked 


assess 


should be periodically to 
detect any abnormal 
component deterioration in time to 


and 


make necessary corrections before 
an actual breakdown causes a costly 
production shutdown. Such a pro- 
gram is termed Preventive Main- 
tenance and is the key to efficient 
plant operation. 

A well organized, well executed 
maintenance program represents a 
substantial investment in trained 
personnel, records, test equipment 
and repair facilities. However, 
when compared to possible produc- 
tion and equipment losses, preven- 
tive maintenance is low-cost insur- 
ance against expensive, unexpected 
plant shutdowns. Field experience 
has proved this repeatedly. 

Whether maintenance is done by 
a plant (or building) electrical de- 
partment, contractor, or specialized 
electrical service firm, depends on 
the economics involved in each in- 
dividual case. Plant departments, 
like outside contractors, must sell 
electrical maintenance programs on 
the basis of tangible returns on 
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MECHANIC CHECKS insulation resistance of cables terminat- 
ing in switch box. Selector switch transforms instrument into 
handy voltmeter. Can be used on motors and other equipment. 


PORTABLE GROUND DETECTOR locates electrical ground . 

faults on ungrounded circuits without power shut-down. Unit FIXTURE WASHER on trailer was developed by lighting main- 
sends low-frequency signal over cables. Hand signal receiver tenance contractor to mechanize fixture cleaning phase of his 
run along conduit gives pulsating meter reading until fault contract maintenance service for office buildings, stores and 
point is reached industrial plants. 


management’s investment. Most shift to “contract maintenance” is in general is overcoming these de- 
plants and commercial buildings in the lighting field. Normal lamp ficiencies by subscribing to a real- 
maintain their own maintenance de- depreciation can reduce lumen out-_ istic maintenance program includ- 
partments. Some have found it put of alighting system as muchas ing group replacement (at about 
more economical to “contract out” 30%; accumulated dust and dirt 80% rated lamp life) of lamps. 
all or part of their electrical main- can cut light output from 20% to Many plant and building owners 
tenance. Others are viewing this 30%; low voltage can cause up to have turned their lighting mainte- 
latter approach with cautious inter- 20% light loss; and some plants nance problems over to contractor 
est. The trend to “outside” main- lacking adequate maintenance have specialists who have equipment and 
tenance is evident—although the experienced up to 12% light loss techniques to do a complete job. On 
swing at present is somewhat due to lamp burnouts. Realizing a regular scheduled basis, these 
gradual. that production efficiency depends firms check the lighting system, 
Perhaps the most significant on efficient lighting, management wash luminaires, furnish and in- 





TYPES OF MAINTENANCE EQUIPMENT™ 


Used for Lighting Servicing 


Equipment Mounting Height (Feet) 


12-18 | 18-30 Over 30 


Catwalk (Or Truss) x x : anil . 4 ‘ 
Crane (Where Available) x ms ; aS . a er TTT 
Tick: ae ies +? @ 008 G00 
Crows-Nest Ladder x 4 es x? 
. 00 a) 
Disconnecting Hanger 


Portable Maintenance 
Platform 


Relamping Bridge 


; | 
Step Ladder 4 : : “ss BES; 
Straight Ladder MAINTENANCE CONTROL BOARD with colored tags in chief 
electrician’s office gives visual at-a-glance record of electri- 


cal equipment loads, changes and repairs in process. System 
effectively prevents overloading circuits. 


Telescoping Platform 
Tower 
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AERIAL TOWER with dual crow’s FIXTURE REPLACEMENT or mainte RADIO PAGER 


clipped on mechanic’ 
rai maintenance personnel 


nance is a One-man operation with use belt Irrow) speeds “‘in-plant mainte 
without interrupting pl ( f adjustable fixture hoist which hold nance operations by providing instant 

: unit a ny desired height. Mechanic can v e communication in build 
with relative easé J quipped wit! 


move h ind ladder inside loop antennae 


WALKIE-TALKIE 


POCKET-SIZE clip-on ammeter is a har 
tween electrician a ‘trol board and nis a ciate heckinc f tool 


for quickly checking circuit loadir 
trouble nel breaker 


stall lamps, replac« test procedures are necessary to d of scaffolds, ladders and aeria 
make miscellaneous repairs. Man- agnose the existing condition of equipment for overhead work; als: 
agement’s only responsibility is to system components. Adequate rec- 


transportation and voice communi 
he bill. Monthly charges for 


ords are needed to compare test re- cation equipment available to mini 
service range from as _ sults, establish inspection schedules, mize 


backtracking and time-con 
le as $3 to as much as $900. chart 


: deterioration and determine suming searching for and relaying 
Average charges for offices and when repairs should be made. of instructions to maintenance per- 
In addition to a normal comple- sonnel throughout an area. 
ment of instruments for test pur- Maintenance tools and methods 
poses, maintenance personnel must are many and varied. Effective 
be provided with the proper ma- combinations are developed to fit 
terials and tools to do an effective specific situations, solve specific 
job. Many of the tools listed in problems. Some are illustrated in 
previous sections can be used for the attendant photographs. The 
maintenance chores. Selection ultimate goal—as in construction 
prerequisites to an efficient pro- varies with the work involved. Par- work—is to do a better job, in less 
gram. Instruments and established ticularly adaptable are the variety time, at a reasonable cost. 


stores reportedly range from $15 t 
$50 per month, depending on work 
required. 

Whether a plant crew or an out- 
side firm does the electrical mainte- 
nance work, trained personnel, 
experience know-how, adequate 
equipment and proper “tools” are 
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Practical 


Methods 





Office Lobby 


MODERNIZATION 

When lighting fixtures in a util- 
ity office become obsolete, and in- 
tensities drop below standards 
generally being recommended by 
company consultants for adoption 
by others, it’s time to “practice what 
you preach” and think about mod- 
ernization. That is the attitude of 
the Los Angeles Department of 
Water & Power. So, although exist- 
ing and the general en- 
vironment of their San Pedro 
branch office still “adequate” 
for normal business operations, it 
a public example 


lighting 


was 


was decided to set 


pt CHANNELS IN PLACE but before viny! ceiling hal been installed, 


we letails of simple 
with 


required. Average lic 


1-to-end 


mounting tog 
1 3 ft center 
shislien 


Relighting Paces Modernization Trend 


of progressiveness by 
their facilities. Among other de- 
tails, this decision to modernize 
contemplated lowering the high 
lobby ceiling from 20 to 11 ft and 
installing new fixtures. 

Like many other companies, how- 
ever, the budget couldn’t be over- 
strained in the process. Therefore 
it was decided to combine lowering 
of the ceiling with the relighting 
proposal, thereby effectively reduc- 
ing the pro-rated investment in 
each of these two desirable objec- 
tives. This decision naturally dic- 
tated a suspended luminous ceiling. 


“up-dating”’ 


inspec 
16-ft tandem-lamp channels being 
and with 4 ft sections added to even 


intensity at desk level at this stage 


COMPLETED INSTALLATION shows effective lowering of the 20-ft ceiling height 


and general improvement in the appearance of the lobby. 
corrugated suspended ceiling in place was 85-fc, 


approximating 70 
follow this modernization program. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


Initial lighting with 
with final maintained level 


Installation provided impetus for neighboring merchants to 


And, as indicated by the accom- 
panying photos, the transition 
achieved the desired results. 

In detail, the installation con- 
sists of 89 8-ft standard cool-white 
lamps supported by 16-ft tandem- 
lamp channels, each 16-ft section 
being wired with a single 2-lamp 
ballast. Channels were installed 
end-to-end in continuous rows on 3- 
ft centers, 34 ft above the level of 
the suspended corrugated vinyl 
panels, and row ends were evened- 
out by installing 22 4-ft lamps, as 
required. 

Although a warm-white environ- 
ment was desired, it was decided 
to install cool-white lamps on the 
assumption that the desired color 
would result when modified by the 
pigmentation of the vinyl panels 
and the 85% RF _ eggshell-white 
enamel paint used in the plenum 
chamber. This assumption proved 
correct, and further warmth was 
obtained by judiciously selecting 
pleasing tints for wall surfaces. 

Another consideration was the 
use of acoustical baffles as related 
components in the ceiling installa- 
tion, but this additional feature was 
omitted inasmuch as the existing 
noise level in the office was no prob- 
lem at the time. 

In installing the ceiling, wire 
hangers were equipped with turn- 
buckles so that separate fixture 
runs and ceiling channels could be 
leveled easily. Hooks and discon- 
nect plugs were also provided so 
that, if it became necessary to re- 
place a ballast or other component 
in a fixture, the entire unit could 
be removed and a spare immediately 
installed to minimize replacement 
times. This entire installation was 
performed by electricians of the 
department’s repair section. 

With all lamps installed, but be- 
fore the vinyl ceiling had been 
placed in position, average foot- 
candle values at desk levels were 
110. Installation of the corrugated 
panels reduced this value to an 
average of 85 and, after four 
months of service, the maintained 
lighting intensity leveled out 
around 70 fe. At this time it was 
also found that lighting on vertical 
faces of files and shelves was 40 
footcandles, while brightness values 
of the translucent vinyl ceiling 
panels were between 85 and 90 foot- 
lamberts. These values proved quite 
satisfactory. 
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WOOD-TO-CONCRETE 











STEEL-TO-STEEL 


STEEL-TO-CONCRETE 


INTO STEEL 


“covers all 
the bases in 


powder- actuated 


fastening’ 


This statement has been made 
by hundreds of contrac.ors, 
architects, electricians, plumb- 
ers, maintenance men, super- 
visors, foremen arid others over 
the past ten years! Whatever 
the job, if it involves fastening 
into concrete or steel Ramset 
can do it more easily, efficiently, 
and with a lower in-place 
fastener cost. 


Threaded studs, drive pins, 
eye pins—over 100 specialized 
fasteners team with ten types of 
powder charges to assure you 
of just the right holding power 
for each job. It will pay you to 
get more details. Your Ramset 
dealer is listed in the Yellow 
Pages under tools...call him 
today! 


WOOD-TO-STEEL 








INTO CONCRETE 


In addition to powder-actuated fastening, the versatile Ramset 
® 
‘System includes Shure-Set hammer-in tools for light fastening, 


and Ringblaster® heavy-duty kiln gun. 


Ramset Fastening System 


WINCHESTER-WESTERN DIV 
12105-G BEREA ROAD 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


OLIN MATHIESON CHEMICAL CORPORATION 
CLEVELAND, OHIO 


Turnpike Toll Booths 
Heated Electrically 


ELECTRIC HEAT 

Kansas Turnpike toll booths have 
been supplied with 14 electric unit 
heaters rated at 74 kw each. They 
have been installed beneath the 
booth’s change desks, completely out 
of the way of the attendant. 

Adjustable air deflection louvers 
permit the attendants to adjust the 
warm air flow to suit personal re- 
quirements. The units are equipped 
with a manual reset thermal-cutout 
switch and built-in fan thermostat. 
Operation of the fan is delayed until 
the heating element reaches desired 
temperature. Fan operation con- 
tinues after turning off heating ele- 
ment until the temperature of the 
element drops below warming levei, 
thus assuring that only warm air 
will be circulated at all times. 

Heater elements operate at 480 
volts, 3-phase; fan motor is single 
phase, 115 volts. 

Contractor was Plaza Electric 
Co., Kansas City. 


Neon Lamps for 
Aircraft Clearance 
Markers 


LIGHTING 

A unique system of aircraft 
clearance lighting has been in- 
stalled on the buildings of Hughes 
Aircraft Company at El Segundo, 
Calif. This division of the Hughes 
Company is adjacent to the Los 
Angeles International Airport 
where a control tower operator 
courteously notifies the occupants 
of surrounding buildings when one 
or more of their clearance markers 
is inoperative. Difficulty in relamp- 
ing and maintaining the equipment, 
due to inaccessibility, prompted the 
adoption of a neon tube lamp devel- 
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Reliability is a 
Command:- 


SeC Metalclad 
Switchgear is 
used on the 
primary power 


supply 


At Fort George G. Meade, Maryland, this 
vital electronic installation collects informa- 
tion on the location of aircraft, presents this 
information on displays for decision, and 
then distributes selected data to NIKE mis- 
sile batteries in a large defense area. The 
high-voltage power supply for the radar 
and electronic devices uses S&C Metalclad 
Switchgear for primary protection and 
switching. 
Specified as part of this ultra-reliable nerve 
center of the Nation’s defense are S&C 
Metalclad Switchgear units, using Power 
‘ Fuses and Load Interrupters. See inset, left 


Such installations will be used in many 
areas throughout the United States, where 
NIKE installations protect population and 
industrial centers. 


For further information about S&C Metal- 
clad Switchgear, write to S&C Electric 
Company, 4433 Ravenswood, Chicago 40, III. 


Missile Master Power Substation showing S&C Metalclad 
Switchgear. The principal contractor: The Martin Company, 
Orlando, Florida, with Airborne Instruments Laboratory, 
American Machine & Foundry Company. 
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NEON LAMPS in clearance markers have 
5-year life, low wattage, and are burned 
continuously 


oped at our request by Nelson-Price 

Incorporated of South Pasadena, 

- Calif. The expected life of the new 

<< pest neon lamp is five years when burned 


continuously. This, contrasted with 


80 miles of Conduit ‘ite 90,000 Bends the short time burning hours of the 


incandescent lamps previously used, 


and a LIDSEEN “Chicago” Bender would be reason enough for the re- 


A placement. Troubles with inacces- 

used on Complex Electrical System sibility for relamping, and the prob- 
lems of renewal, adjustments, 

; eer a Be cones ‘ ; periodic inspection, and cleaning of 
Lidseen “Chicago” Pipe Bender is right on the job with Metrick photocells, time clocks and switch- 
Electric Company of Chicago. Photo above shows skilled electricians ing equipment necessary for the op- 
working on the complex electrical system of the new $4,000,000 eration and control of the ordinary 
Glenbard East High School in Lombard, Illinois. The Lidseen system, have been practically elimi- 
“Chicago” Bender has traveled with Metrick Electric for nated. Ihe increased reliability ™ 
fi evidenced by the fact that the in- 

over 15 years and proved to be a real on-the-job tool . . . it's stallation has been in operation 
rugged, has ideal working height, gives accurate bends every time more than a year without mainte- 

. no strain, slipping or loose parts to worry about. Ask the elec- nance, whereas, the average life of 
trician who is using one; he will tell you it’s the finest tool available the incandescent lamp of the previ- 
ous system was 60 days. 

The process of converting the old 
to the new was scheduled in accord- 
BENDING CIRCLES: INSIDE RADIUS ance with the following procedure: 
The new neon element was set into 
— - - the standard existing fixture re- 
< Papen wad a% ed s% ceptacle base. Except for the instal- 
4 _condult or pipe _ 5%" _ et on" lation of a ballast transformer in 
No. 2 No. 2T the line at each location, no other 

114” conduit or pipe 7%" EMT 914" changes in conduit distribution 
112" conduit or pipe 8%" EMT 104” were necessary. All control equip- 
Illustrated: No. 1 for bending 2", %” and 1” rigid conduit ment was disconnected and removed 
and circuits were directly connected 

to emergency panel circuits. 
Write for FREE Each lamp unit of the new sys- 
‘ tem draws 25 watts. With the low 
illustrated Folder on wattage drain, the overall consump- 
How to Bend Conduit tion is no more than with the in- 
: candescent lamps on intermittent 
operation. Because the useful effec- 
tive life is lengthened instead of 
shortened by continuous burning, 


a a ts Ss & = fe = | the necessity of any kind of photo- 


electric or time control relay is 
OF NORTH CAROLIN A, INC. eliminated; thus, maintenance is 
1050 FIRST STREET, HAYESVILLE, NORTH CAROLINA reduced and reliability is increased 


at the same time. 
PRONE HAVESVILLE 2000 There is an additional advantage 


and at a price that is eminently reasonable. 


No. 1 No. IT 
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ASWVO low voltage Remote Control Switches 
decrease installation costs 
increase safety, permissible line run 








ASCO Remote Control Switches equipped with low volt- 
age control are suitable for 24 volt A-C control by push 
button, time switches, relays or other control methods. 


ADVANTAGES 


@ ADAPTABLE LOW VOLTAGE RELAY PANEL: Can be mounted 
separately from the Bulletin 920 Remote Control Switch. 
Relay ‘panel includes low voltage control relays with a 
stepdown transformer. 

@ REDUCTION IN COST OF INITIAL INSTALLATION: Control 
equipment can be connected through small wires — no 
BX or other large cable required. Control components 
such as push buttons can be inexpensive units: no conduit 
boxes are needed 


e SAFETY: Lower voltages provide increased safety for 
personnel. For schools or any installations where control 
stations are accessible to the public, the safety advantage 
of low voltage control is apparent. 

@ ASCO “PACKAGE UNIT” REQUIRES NO EXTERNAL RELAY 
OR FUSE BOX: The Remote Control Switch, Relay, Trans- 
former and Fuse — all the items needed for low voltage 


control — are On One compact panel. 


@ INCREASE IN PERMISSIBLE LINE RUN 


CONSTRUCTION AND OPERATION 


Complete panel consists of a Bulletin 920 Switch with 
fuse adapter, auxiliary contact, and low voltage relay 
panel. In Circuit Diagram, control is shown from 
momentary contact control stations, using two normally 
open momentary contact buttons, one for closing and 
one for opening. Note that the push buttons are on the 
low voltage control circuit. Control wires can be #18 
for a maximum distance between control station and 
switch of 500 feet; maximum line run for #14 wire is 
1300 feet 
Additional O} 


nected in pai 


s and closing buttons can be con- 


th buttons shown 





Catalog No. 238SiC, 30 Ampere Bulletin 920 
Remote Control Switch with Low Voltage Control. 


_NEUTRAL nein 3 LINE 
FOR CONTROL poor a | 
PILOT LIGHT {000y " 
(BY CUSTOMER) 


po 3 ike tt Ly 
Cif . 














LOAD 
Elementary Wiring Diagram—Bulletin 920-238 
Remote Control Switch for 24 Volt Low Voltage Control. 





>N, WRITE FOR BULLETIN 920-238 — OR HAVE THE 


OD ENGINEER CALL 


Automatic Switch Co. 


ASU. 


50-J Hanover Road, Florham Park, New Jersey, FRontier 7-4600 


AUTOMATIC TRANSFER SWITCHES * SOLENOID VALVES + ELECTROMAGNETIC CONTROL 
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in the fact that the wavelength of 
energy emitted from the neon lamp 
is predominantly in the red band of 
the spectrum. This energy is only 
slightly affected by the fixture glass, 
whereas, the broad spectral distri- 
bution of energy from the filament 
source is largely filtered out by the 
ruby glass. The overall result is a 
deep red of exceptional brilliance 
that is more noticeable and pene- 
trating in all types of weather. 

From A. H. Potter, chief electri- 
cal engineer, Hughes Aircraft Co., 
El Segundo, Calif. 


Hotel Modernizes 
With Electric Heat 


ELECTRIC HEAT 

Electric baseboard heaters have 
solved the problem of supplying 
heat to replace that previously fur- 
nished by a deteriorating, inade- 
quate old boiler in the 4-story Otis 
Hotel, Spokane, Wash. A review of 
all factors involved indicated that 
electric heat could be installed at 
less cost than a new boiler installa- 
tion, eliminating at the same time 
many maintenance and redecorating 
problems. 

Remodeling of the hotel to pro- 
vide apartment units began two 
years ago. Old radiators are being 
replaced by baseboard units as the 
remodeling progresses. Individual 
control within the apartments, not 
previously available, was considered 
essential for the new more perma- 
nent occupants. 

Underground service to hotel is 
120/208 volts, 3-phase, 4-wire. 
Johnson Electric, of Spokane, is 
handling the installation. 


























; u ot . Champion has one 
aim in mind . . . lamps that 
convert electric current into 
light at lowest overall cost. 
CHAMPION LAMP WORKS, Lynn, Mass. 








MELA 


CHAMPION 


Lamps 


Incandescent Fiuorescent 
Your best buy in lamps 








BASEBOARD HEATERS installed beneath 
windows of newly remodeled hotel apart- 
ments have improved appearance con- 
siderably, replacing unsightly steam radi- 
ators. 
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What do you look for 


FURST in 


Power Roof Ventilators? 


IS IT CAPACITY? 


Look first to Ilg for propeller fan power roof ventila- 
tors and you'll find the size that’s rated for your needs. 
No reason to put up with either more or less ventilation 
than you want. 


Iig offers 11 different sizes for exhausting as little as 
87 c.f.m. ... as much as 21,100 c.f.m.—at static pressures 
from 0” to 4%”. 


Lifetime, low-in-height aluminum housing . . . solid, 
heavy-gauge construction . . . withstand weather and 
wind. Leakproof. 


IS IT PERFORMANCE ? 


Look first to Ilg for quiet, vibration-free per- 
formance. Ilg-built direct-connected, patented “Q” 
Type fan wheel and totally enclosed, constant and 


2-speed motors assure smooth flow of power. No 
belt noise or slippage. Little friction loss. Low 
bearing wear. 

Low-starting torque subjects permanent-split 
capacitor single-phase motors and 3-phase motors 
to less initial shock . . . lengthens motor life. 

Fan design passes air over blade smoothly and 
quietly, eliminates noisy turbulence. Ilg “One- 
Name-Plate” pledge of performance covers both 
the dynamically balanced fan wheel and perma- 
nently lubricated motor. 


For further information, write for Bulletin 2302. 


ILG ELECTRIC VENTILATING COMPANY 
2879 N. Pulaski Road, Chicago 41, Ill. 
Offices in S7 Principal Cities 


Member of Air Moving and Conditioning Association Inc. (AMCA) 





<q Dallas’ NEW SOUTHLAND CENTER 


supplied with 
12,000 kva 
of electricity 


Served by six Wagner 
Underground Network 
Transformers Dallas’ fabulous 


Southland Center has 
new Southland Center consists of the 42- 


296 miles of electrical 
story Southland Life Tower, tallest building wiring...15,800 
west of the Mississippi, and the 600-room lighting fixtures ...28 
elevators ... 8 esca- 
lators and an all-elec- 
tric company cafeteria, 


Sheraton-Dallas Hotel. A “City within a 
City,” the Southland Center is an enormous 
consumer of electric power. For example, 
there is a 6,450 ton electrically-driven air 
conditioning system—fourth largest in the 
world! 

Dallas Power and Light Company, who 
supplies this power, has installed six 2,000 
kva underground network transformers in 
the basement of the building to assure con- 
tinuous electrical service to the Center. The 
transformers were supplied by Wagner. 

Wagner Network Transformers are built 
for installations of this type. They have a low 
noise level ... they are small in size to fit in 
close quarters, and now have a compact 
switch and panel radiators for smoother con- 
tour and easier maintenance. 

Wagner makes a complete range of trans- 
formers for industrial and power company 


needs. Consult your nearby Wagner Sales 





Engineer about your power distribution pro- 
gram. There are Wagner branches in 32 
principal cities. 























SERVING 2 GREAT GROWTH INDUSTRIES... 
ELECTRICAL...AUTOMOTIVE 


Wagner Electric Corporation 


6413 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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MNiotor Shops 





Portable Coil Racks 
Boost Shop Efficiency 


Mass production techniques for 
specific operations are being 
adapted by an increasingly larger 
number of motor repair shops. One 
midwest shop with an eye to in- 
creased operating efficiency and bet- 
ter customer service, is Electrical 
Engineering & Equipment Com- 
pany, Des Moines, Iowa. Here, 
every phase of shop operation is 
carefully analyzed. Mechanics with 
long repair experience are trained 
to spot areas where improvements 
can be made; are encouraged to de- 
velop and apply their own time-sav- 
ing ideas. 

Coil handling in the large motor 
repair department is one of the 
component operations where this 
training has paid off. To speed the 
flow of coils from spreader to bake 
oven, A. B. Hartman designed and 
constructed a series of four-arm 
portable racks that rotate on a ped- 
estal bar and can be moved from 
pedestal to pedestal when desired. 
Loaded racks can be lifted off the 
stands and dipped into the varnish 
tank for coil impregnation. 

The four arms of each rack are 
134-in. lengths of 3 in. by 1 in. flat 
steel welded (edge-up) to a 6-in. 
sleeve of 14-in. pipe at diametrically 
opposite points. A 24 in. length of 
+ in. steel rod on the end of each 
arm provides a retainer flange to 


PORTABLE COIL RACK rotates on pedes- 
tal base. Coils machine _ in 
background are empty 
When rack it can be moved to 
dip tank. Machine operator takes coils 
I itioned at left. 


taped by 
placed on rack 


is loaded, 


from duplicate rack pi 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


LOADED RACK is raised from dip tank 
after coils have been impregnated with 
insulating varnish. Rack can be placed 
yn storage pedestal to await baking and 
transfer to assembly area. 





LIFTING EASE and free rotation are fea 
tures of the rack design. Here, mechanic 
lifts varnish-covered from support- 
ing pedestal. Note how coils can ‘“’nest’’ 
on rack arms 


rack 


keep coils from slipping off the rack. 
Reinforcing braces (1 in. by ¢ in. 
flat steel) between rack sleeves and 
arms assure rigid support of coil 
weight. Top of the sleeve is capped 


on and rotate 
about a l-in. dia. steel pedestal sup- 
ported by a 30-in. X-brace of 14-in. 
angle iron, 
floor level; have a3 
hook fashioned 
t-in. bolt rod 
of the sleeve. 
A number of racks are used to 
approach production-line flow in the 
coil department. An empty rack at 
the coil spreader is loaded as the 
coils come off the spreader. This 
rack is then moved to a pedestal at 
the left of the coil-taping machine. 


so the rack can rest 


Racks are 36 ins. above 
-in. high lifting 
from a U-shaped 


welded to the sides 


An empty rack is at the right of 
the taping unit. The operator takes 
a coil from the left rack, tapes it 
and places it on the rack at the 
right. Loaded racks of taped coils 
are removed to the dip tank area 
where an electric hoist lowers them 
into the insulating varnish. After 
draining, the rack of impregnated 
coils can be placed on a storage 
pedestal to await baking and final 
transfer to the assembly depart- 
ment. In the interim, the cycle is 
repeated for other sets of coils. 

The advantages of this technique 
are most apparent when the shop 
is busy. Chances of a coil-handling 
“road-block” or slow-down are nil. 
Even when pressures are less de- 
manding, mechanics like the speed 
and simplicity of moving coils from 
one operation to another. 


intercom Speaker Used 
To Detect Short Circuits 


Use of an intercom speaker in 
connection with a growler takes the 
guesswork out of short circuit tests 
in the shop of Riles Armature 
Winding, Roanoke, Va., where me- 
chanics can double-check by sound 
as well as by meter sight. With the 
growler providing induction cur- 
rent through the armature and with 
amplified sound variations emitted 
from the speaker when lead-probes 
are moved around the commutator, 
little doubt remains in the mind of 
the tester as to whether the arma- 
ture is shorted, cleared or closed. 


LEAD-PROBES from speaker are moved 
around the commutator while an arma- 
ture is cradled on the growler. Variations 
in sound are amplified to inform mechanic 
of short circuits. 


. » JULY, 1959 








NEW! 


Onan portable 
electric plant 
with 

separate 
5-gallon 

fuel tank! 





Model 205AJ-1P/1430 








Special 2,500-watt contractor's model 
combines light weight with dependability 


Supplies 2,500-watts A.C. . . . enough for a crew of 
three men using electric tools . . . yet it weighs only 
140 pounds! 

New separate fuel tank holds 214 times as much 
as regular mounted tank, saves refueling time. Fuel 
line is quickly detachable. You can move the plant 
without carrying along heavy fuel. 


Ruggedly-built ... quick starting 


Powered by a dependable Onan 4-cycle, single-cyl- 
inder, air-cooled engine. Drip-proof, all-climate Onan 
generator is directly connected making a compact, 
rigid, smooth-running power package. No belts or 
couplings to cause trouble. Aluminum carrying frame, 4 
plug-in outlet box, recoil starter and separate fuel tank 
are standard. Choice of 115, 230, or 115/230 voltages. 


Many more models — 500 to 200,000 watts. Call the Onan distributor r 
listed in your phone book or write — 


D.W.ONAN & SONS INC. 





ELECTRIC PLANTS, GENERATORS, ENGINES, ENGINE-COMPRESSORS 
2701 University Avenue S. £E., Minneapolis 14, Minnesota 


Tilt Racks Simplify 
Lead-Wire Reel Storage 


Efficient shop procedures require 
that accessibility and payout ease 
be prime considerations when stor- 
ing motor lead-wire reels. When 
specific sizes are needed for a re- 
wind job, the mechanic should be 
able to pull out and cut off the re- 
quired lengths in minimum time. 
To accomplish this, Herbert Peter- 
son of Electrical Engineering & 
Equipment Co., Des Moines, lowa, 
designed and built a series of floor 
racks that keep the 24-in. dia. reels 
a few inches above floor level for 
easy payout. Hinged construction 
permits the racks to tilt forward so 
the reels can be rolled out, for re- 
placement or use elsewhere, without 
lifting the units. 

The tilt-racks are built in eight 
sections spotted back-to-back in two 
rows of four sections each. A long 
board on a stationary rack between 
rows holds card frames identifying 
wire size on each of the 32 reels 
(16 per row) so stored. Because of 
weight considerations, each rack 
section accommodates only four 
reels. Thus, any mechanic in the 
shop can, with the aid of a lever 
bar, tilt any loaded section with 
comparative ease. 

A typical rack section is 42 ins. 
long, 14? ins. wide, and has an in- 
clined support bar which keeps the 
axis of the reels about 154 ins. from 
the floor. The two sides and back of 
the rectangular rack base are made 
of 14-in. angle iron; the front, or 
hinged bar, is 14 in. by + in. flat 
steel equipped with four T-hinges 
securely fastened to the floor. The 
inclined reel support is a length of 
14-in. angle iron with an open-top 
socket to seat the cross-bar on 
which the reels rotate. Socket for 
the tilt-bar is an 8-in. upright of 
1-in. pipe welded to one back corner 
of the base frame. 


DUAL ROW of sectionalized racks stores 
32 reels of motor lead-wire for easy 
access and payout. Rack sections tilt 
forward for reel removal or replacement. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JULY, 1959 













CLICK! 


fe ep cnet 


IT’S A 


SCREWDRIVER 


AND NUT RUN 


ee 


NER! 


CLICK! IT’S REVERSIBLE 
FOR REMOVAL, TOO! 


Now, a powerful drill plus a screwdriver 
both in one tool...the NEW B&D 3/g" SCRU-DRILL 


DRILL in metal or wood. 
Powerful B&D motor 
gives you full 3%” capac- 
ity in steel, 34” in wood. 


REMOVE as many as 60 
screws, nuts and bolts in 
60 seconds. Just flip the 
reversing switch. 


DRIVE screws, nuts or 
bolts with same tool. 
Handles #10x1%4” wood 
screws #12 self-tapping. 


REVERSING switch is piggy- 
back mounted for con- 


venience. You can flip it 
with your thumb. 


Y fo, 
(ey 


~ BLACK & DECKER \ 


SPEED WORK 
with this lightweight 2 in 1 tool. 


Imagine! A simple turn of the wrist and you 
switeh from drill to screwdriver. A flip of a switch 
and you’re removing screws, nuts and bolts. Re- 
move a bolt, oversize the hole, run a new bolt— 
as easy and fast as 1-2-3 and all with the same 
tool, your new Black & Decker %” Reversible 
Scru-Drill! 


For woodworking, electrical, plumbing jobs, 
boat work, general maintenance and many other 
jobs, try a B&D Reversible Scru-Drill today, 


LEADING DISTRIBUTORS EVERYWHERE SELL 


Black& Decker: 


([Look Under|| “FF 
QUALITY ELECTRIC Toots |,took Under)“ \)\\ 


THE BLACK & DECKER MFG. CO., Dept. 1207 
Towson 4, Maryland (In Canada: Brockville, Ont.) 


0 Please arrange a demonstration of B&D Rev. Scru-Drill. 
0 Please send me information on___Ee*e 





NOW.--GLoBeE orFrers... 


two new INTERCHANGEABLE trays 
for support of cables, wiring and tubing 





* Engineered for uniform design and 
easy installation 


* Steel or aluminum construction Pat. Pending 


* Complete accessories for 
SPEEDIER Installation 


* No sharp edges to damage cables 
* Complete interchangeability 


LADDER TYPE 


Now, for the first time, two types of 

cable trays, one a ladder type and the 

other a basket type, are available to be 

used INTERCHANGEABLY at any 

given location, depending on the type 

and weight of the cables to be suspend- 

ed. The advantages of each type tray 

can thus be used to the fullest extent. 

Globetray, the ladder type, is intended 

for use where festooning is not a prob- ey 

lem, while Cable-Strut, the basket type, (One-piece construction) 

is intended for the support of communi- 

cation wire, instrument tubing and control cables in automation applications. 
These two cable trays have been thoroughly field tested in hundreds of 

large industrial installations, in new plant construction, in power plants, in 

modernization, and for power distribution in all types of. manufacturing 


processes. A new catalog, just off the press, gives full information and in- 


; 


stallation technique Ask for your FREE copy today. 
Distributors are to be found in all principal cities — 


consult the yellow pages in your phone book under 
“Gratings” or “Conduits” for the one nearest you. 


‘PRODUCTS DIVISION £= 


aR — 
he GLOBE Company MANUFACTURERS SINCE 1914 
Cc 


4032 SOUTH PRINCETON AVENUE, CHICAGO 9, ILLINOIS 
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RACKS TILT forward on floor hinges for 
easy loading and unloading. Lever bar 
fits in pipe socket welded to back of 
base frame. Each rack section holds four 
24-in. dia. reels 


REELS ON FLOOR are disengaged from 
axle-socket of rack in ‘‘down”’ position 
can be rolled elsewhere or replaced with 
new reels. No lifting is necessary to load 
and unload rack sections 


Unloading a rack is a relatively 
simple matter. The mechanic places 
the tilt-bar in the pipe socket and 
applies a forward pull near the top 
of the bar. Using this leverage to 
advantage, he tilts the hinged rack 
forward until the reels touch the 
floor and roll out to disengage the 
axle from the rack socket. The in- 
clined reel support serves a dual 
purpose. In normal storage posi- 
tion, it places reel weight off “dead 
center” to keep the rack stationary. 
Once the reels pass “dead center’ 
when the rack is tilted, their weight 
momentum complements the for- 
ward pull on the lever bar. Reverse 
pressure on the bar at this time acts 
as a braking force to keep the reels 
from “bouncing” on the floor. 

Loading the rack is a converse 
operation. The tilted rack is posi- 
tioned to seat the axle of the four 
reels. Then an upward thrust on the 
lever bar raises and moves the reels 
past the “dead center” point. Then 
the mechanic holds back on the lever 
to ease the loaded rack into its sta- 
tionary position. 

Shop mechanics report this reel 
storage technique works exception- 
ally well. Areas around the reels 
are always accessible for easy pay- 
out of lead-wire; reels can be re- 
moved or replaced without lifting. 
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HERE'S THE LOW-DOWN 
ON STARTER UPKEEP... 


Contact tips hold up “like new” after one 
year's service to keep your maintenance down 


The unretouched photograph above But you can easily see for yourself that only forces the arc to rotate, moving 


shows two sets of yntact tips from a 
Clark 7 »“CY” A-C Motor Starter 


One set has seen a year of continuous 


it continually over contact surfaces, but 
tends to “quench” it at the same time. 
Result: Less wear on contact tips and 


even after one year of steady operation 
these tips show very little evidence of 


wear. Their present condition will assure 





hard service frequently as many 
as 5,U00 operations per hour. The othe! 
set is brand new sed 

Which contact tips 


service for one year? 


were actually in 
The obvious, but 
not too obvious clue is the slight dis- 
coloration and minute pitting in the tips 


at right above 


many more years of dependable service, 
free of maintenance 

[he secret? Clark’s exclusive “arc 
quenching” principle incorporating the 
use of strong, multi-turn magnetic blow- 
outs and double-break contacts. 


[he action of the magnetic field not 


ln He 


fewer maintenance headaches. 

There are many more good reasons 
why the Clark Type “CY” Starter is 
your best preventive maintenance buy. 
For complete details contact your near- 
est Clark Controller sales office or dis- 
tributor. Or, write direct. 981 


CLARK CONTROLLER 


Everything Under Control ¢ 1146 E. 152nd St. © Cleveland 10, Ohio 


IN CANADA: CANADIAN CONTROLLERS, LIMITED e MAIN OFFICES AND PLANT, TORONTO 





Blower Squirrel Cage 
Spin-Dries Oii Wicking 


For shops who find it feasible to 
clean reusable oil wicking in mo- 
tors, C. M. Gates, head of Iowa 
Service Company’s motor repair 
department in Des Moines, has 
come up with an automatic drying 
device. It is a simple adaptation 
of a centrifugal blower squirrel 
cage as a spin-dryer. 

Iowa Service mechanics took the 
squirrel cage (6-in. or 8-in. dia.) 
from a conventional centrifugal 
blower, put its shaft through an 
opening in the back wall of their 
metal cleaning booth (over a de- 
tergent tank), and connected it to 
a fractional horsepower motor (4 or 
t hp, single phase, 1725 rpm) 
mounted on a shelf behind the 
booth. A sheet metal hood over the 
cage catches the excess detergent 
centrifugally wrung out of the 
wicking and directs it to the tilting 
drain board for return to the de- 
tergent tank. 

After being soaked in the deter- 
gent, the wicking is removed and 
hand squeezed and then flipped into 
the spinning cage. The combination 
of centrifugal force and air flow 
through the cage fins effectively re- 
moves any residual detergent in the 
wicking while the mechanic pur- 
sues his other cleaning chores. 
When the motor is turned off and 
the cage stopped, the dried wicking 
is removed. 








Photo courtesy of Western Electric Co. 
Architects & Engineers: Lockwood Greene 


This is PRACTICAL 
MAINTENANCE... 


WITH Serwvisafe— POLES 

















In less than 10 minutes, this man will have finished replac- 
ing a burn-out and cleaning a luminaire. It’s a fast, efficient, 
no sweat job. He is free from climbing hazards, and the 
lowered fixture is dead. In addition, his only “auxiliary” 
equipment is a detachable handline! 








The unique advantages of Thompson “Servisafe” Metal 
Poles assure year-round all-weather lighting maintenance 
at minimum cost. In fact, there is no easier, safer or more 
economical method of servicing pole-mounted luminaires. 





Booth side —.J 





FOR DETAILS AND PRICES, WRITE . 

FOR BULLETIN PWB-59. FRONT VIEW 
SPIN DRYER for oi! wicking uses squirrel 
cage of conventional centrifugal blower 


THE THOMPSON ELECTRIC co. End and front views show mounting ar- 


rangement in cleaning booth over deter 
P. O. BOX 873-D, CLEVELAND 22, OHIO gent tank 
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New from National Electric 


}——10 Inches — 


_ 
2" 


15,000 SERIES 


20.294 


SQUARE INCH 
CAPACITY 


PP inches —4 
Inches 
14,000 SERIES 


9.2 


SQUARE INCH 
CAPACITY 





tree 


TWO NEW STANDARD-DESIGN HEADERDUCT SYSTEMS NOW no 











Selected for new $45 million Kaiser Center, Oakland, 
Calif. NE systems proved flexible enough to meet 
unique construction requirements and tremendous 
telephone feeder system wiring load. Welton Beckett 
& Associates, Architect and Consulting Engineers. 
Foothill Electric Company, Electrical Contractors 


“a 
New large capacity cross box for the 14,000 Series 
has 114% inch opening for access to cells. Adjustment 
for 2% to 2% inch concrete depth. 


B LARGEST CAPACITY DUCT 
| AVAILABLE 


Greatest wire capacity of any Headerduct provided in a standard design 
Greatest wire capacity at all feed points 
Fast installation—easy fishing. Quick access to entire system 
Strongest service fittings of any system 
Attractive modernistic design of service fittings harmonizes with modern as well 
as traditional architecture 
Most complete line of telephone service fittings 
¢ U/L listed for all approved cellular steel floors 
« Application engineering available 
For complete information, write: National Electric Division, H. K. Porter Company, 
Inc., Porter Building, Pittsburgh 19, Pa. 


NATIONAL ELECTRIC DIVISION 4°) 4) | H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION; Electrical Equipment 
DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION; Copper and Alloys—RIVERSIDE-ALLOY METAL 
DIVISION; Refractories—REFRACTORIES DIVISION; Electric Furnace Steel—CONNORS STEEL DIVISION, VULCAN- 
KIDD STEEL DIVISION; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE 
ROPE DIVISION, MOULDINGS DIVISION; and in Canada, Refractories, “Disston” Tools, “Federal Wires and Cables, 

“Nepcoduct” Systems—H. K. PORTER COMPANY (CANADA) LTD. 





It AY : 6° ag ee | 45 Kva 3-phase 


transformer with taps. 


z ‘y a Interchangeable wall 

ain Beal or floor mounting. 
; os Front panel removed, 

J . showing interior. 

> * | : 
4 | a g = = 
O . F 7 nS 
« ~ 


To be specific ...it’s the transformer, or the 
heart of the substation, that counts! Yes, when 
the “inside” includes a Sorgel Sound-Rated 
Dry-Type Transformer, you are assured of... 


Extreme Quietness 
High Efficiency 
Overload Capacity 
Full Kva Plus 
Advanced Design 


Improved Safety and 
Protection 


Proved Reliability 


Leading the Industry with Over 40 Years 
of Manufacturing Development 


Complete line for every purpose. Up 
to 10,000 kva, up to 15,000 volts. 
Also Special Transformers, Saturable 
Reactors, and Substations. 


Sorgel Sound-Rated Dry-Type Transformers 
Db e » 


150/200 Kva 3-phase are the most practical to step down 
4160 volt to 480 volt 
dry-type transformer with 
temperature control system voltage at load centers, in every type of 


high distribution voltage to utilization 
building, and modernization projects. 


Sales Engineers in Principal Cities. 


7 © RK a> FE i Consult the classified section of your phone directory or write to the factory. 


¥ x Ved . 
ee ee Sorgel Electric Company 


836 West National Avenue ¢® Milwaukee 4, Wisconsin 
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Electric Heating (1) 


baseboard electric 
ealed Corox element 
6-ft 
250 
By using a 
the 
baseboard 


line of 
heating witha 


A new 
is now available in 2-, 4-, or 
sections Heating capacity is 


} 


watts per linear foot. 


design, surface 
temperature of the 
enough to touch. 
temperature main- 
degrees of any 
from 55 to 85 
degrees F, thermostat con- 
trol section. Also included in the line 
are electrical outlet, corner end and 
blank section All 

) 


ins. high by 22 ins 


3-way airflow 
sec- 
tions is kept low 
Room can be 
tained within tw 
desired temperature, 


with 


sections are 7 
deep and can 
form a con 
installed in 
construction or in existing 


be joined together to 
tinuous unit Can be 
new 
rooms, 
Westinghouse 
Pittsburgh, Pa 


Corp., 


Motor-Generator Set (2) 


Completely housed frequency 
converting systems have been added 
to this line. Generator output is 40 
kw, 50 kva, 120/208-volt, 3-phase, 
6-wire, 400 10-pole, 1200 
rpm, revolving field type with static 
excitation, power to the rectifying 
unit being supplied from the motor 
input source. Generator is powered 
by a 440-volt, 80 hp, 3-phase, 6-pole, 
60-cycle, 1200-rpm synchronous mo- 
tor with rotating exciter. Motor and 
generator are mounted on a single 
shaft within a common frame with 
the motor exciter of the sleeve type 
and mounted on an extension of the 
main drive shaft. 

Kato Engineering Co., 
Minn. 


cy¢ les, 


Mankato, 
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Cable Support (3) 


A raintight, enclosed cable sup- 
port—“Type W’’—designed for use 
as an intermediate support fot 
cables in an outdoor, vertical con- 
duit run. It can be used for one or 
more wires, in conduit sizes from 
1 to5 ins. Fittings are designed for 
use with all types of insulations at 
all voltages. Sleeves, furnished with 
the fittings, range in length from 
12 to 18 ins. Standard finish is hot- 
dip galvanized. 

O. Z. Electrical Manufacturing 
Co., Inc., Brooklyn 17, N. Y. 


Lighting Fixture (4) 


A new outdoor substation fixture 
with prismatic glass lens top, No. 
04252, consists of a one-piece re- 
fractor with removable prismatic 
lens top. Top unit produces two 
»veaks of maximum candlepower, one 
at 105 another at 180°, or 
directly the fixture. Two 
stainless steel latches secure the 
lens top to the refractor body and, 
when relamping is necessary, these 
non-corroding latches are tripped 
open by hand, and the top lens as- 
sembly is removed. 

Holophane Company, Ine., 342 
Madison Ave., New York 17, N. Y. 


and 
above 


Reflector Lamp Fixture (5) 


A new vaportight reflector lamp 
fixture, Type VRL, which produces 
high light output, has been devel- 
oped. The fixture is ideal for 
greater than normal mounting 
heights, and requires little mainte- 
nance. Type VRL takes 300-watt 
medium base R-40 reflector lamp or 
150-watt PAR-38 lamp. 

Crouse-Hinds Company, Syracuse 
ee Bs 











Switch 


A new model precision rotating 
shaft limit switch is available in six 
gear ratios from 40:1 to 1080:1, 
and when mechanically coupled to 
driving equipment, eliminates the 
need for two to four remotely 
located conventional limit switches. 
Limits are set by turning a screw. 
Rated at 600 volts maximum, the 
switch can be used as a pilot device 
for controlling ac or de reversing 
starters or contactors that operate 
motors on machine tools, cranes, 
hoists, mechanical presses, convey- 
ors, valves and other similar for- 
ward-reverse operations. 

Cutler-Hammer, Inc., 315 N. 12th 
St., Milwaukee 1, Wis. 


Load Centers (7) 


A new line of 200-amp load 
centers with main lugs are avail- 
able with 20, 24, 30 or 40 circuits. 
Double main-split bus load centers 
have 24 or 32 circuits. These latter 
contain two double pole, fully mag- 
netic circuit breaker mains, in- 
stalled, which control two separate 
and equal sections. Boxes contain 
UL-approved connectors for copper 
and aluminum conductors, neutrals 
on top near main lugs, adjustments 
for flush mounting. 

Murray Manufacturing Corp., 
1250 Atlantic Ave., Brooklyn 16, 
| ae 
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ARROLET 
SWITCH BOXES 


help 

carry 

the load of 
Modern 
Home Wiring 


4” OCTAGON BOX 


with BF Bracket 


2 1 SKNBF 


Non-Gangable 


SWITCH BOX 


BOXE 
OUTLET BOXES 


BOX COVER FITTINGS 


ARROLET 


CORPORATION 
ry, Penna 


Seles a Stocks . 
* *CHICAGO, NLL. * “CINCINNATI, OHIO © DALIAS, TEX. 
. 6. ° % ITY, e 


GREENSBORO, N.C ANSAS CITY, mO “10s 
ANGELES, CALIF. © *miAm!, FLA. © NEW YORE. N.Y. © 
NEWTON CENTRE, MASS. © “PHILADELPHIA. PA © 
*RICHMOND, VA. * ROCHESTER, N.Y. © *SEATTLE, WASH 


* “TAMPA, FLA 
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Connector (8) 


New BM-51, in. offset indenter 
connector has single 15° bend. En- 
tering the box at an angle, this con- 
nector directs wires into the box 
at an angle. This angle aims the 
wires over the box edge and permits 
a straight line pull that minimizes 
binding and wire scraping at box 
edge and fitting throat. An unusual 
diagonal threading development al- 
lows the threads and collar to be 
put on the fitting body at an angle 

Briegel Method Tool Co., Gal 
Ill. 











Post Light (9) 


A new outdoor lantern post light 
which contains a weatherproof con- 
venience electrical outlet built into 
the post. Outlet is located 6 ins. 
above the ground and can accommo- 
date either a portable TV set, an 
electric lawn mower, and outdoor 
rotisserie, or outdoor lawn lights 
Fixture is made of rust-proof solid 
metals, either aluminum, brass 01 
copper with anodized finishes. 

Thomas Industries Inc., 110 
South Third St., Lowisville 2, Ky 


(10) 


A new packaged brushless gener 
ator designed to eliminate sparking 
for a wide variety of applications 
has been announced. 


Generator 


Shorter and 
streamlined in appearance, the gen- 
erator has its auxiliary equipment 
mounted within the yoke enclosure. 
The design permits direct mounting 
of a switchboard on top of the unit, 
keeping cable runs to a minimum 
length. Conduit space is located on 
top of generator to provide an en- 


which is 
Enclosure 


closure integral to the 
frame provides drip- 
proof protection for the generator, 
exciter, regulator and instrument 
package. Available in 100 kw, 125 
kw, 150 kw and 175 kw, 60-cycle, 
1800 rpm units, the new generator 
is designed to deliver a low tele 
phone influence factor (TIF) and 
minimum radio and TV _ interfer 
ence. 

Vanufacturing 


L, wee. 


-€Cnaime? 


Speed Drives (11) 


An entirely new line of packaged 


idjustable speed drives has been 
introduced. The new Polydene 
series is available in a wide range 
of outputs and speed ratios, operate 
on the principle of V-belt 
connected, adjustable pits h pulleys 
offered from through 

n output speeds from 5 

1000 rpm, with standard 

speed variations a2. 3: 4 3 I 
“Maximum 


ing from 6/1 


provel 
I 


speed variation” (rang 
at 25 hp to 10/1 at 1 
np rat nd below ; also avail 
ible 

General Elect 0., Sci tady 


ic a 


(12) 


A new design of all Sorgel sound 
rated dry-type transformers up to 
10,000 kva, providing 
versatility for quicker and easie 
installation, has announced 
As part of their advanced product 
development program, the manufac- 
turer offers improved transformers 
having self-supporting enclosure 
permitting a more accessible en- 
trance on sides, top, bottom or back 
Units up to 75 kva single phase and 
15 kva 3-phase are furnished fo 
interchangeable wall or floor mount 
ing. 

Sorgel Electric 
waukee, Wis. 


Transformers 


maximum 


been 


Company, Mil 
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“EVEREADY” “CORDAHIDE" SHOP LITE 
TH MAGNET SWITCH 
OLDS FAST TO STEEL! 














HANDY AS A THIRD HAND...comes RUGGED AS A ROCK... withstands TOUGH AS THEY COME... the new 
with powerful magnet switch! high and low temperatures, re- “Cordahide” covering insulates 
Holds fast to any steel surface sists shock, takes a beating and against electricity .. . resists 
. leaves hands free! comes back for-more. alkali, acid, grease, and oil! 
New “Eveready” Shop Lites come in a choice of color combinations... red, green or 
yellow. Also available with a standard jumbo switch (Model +314) at a lower price. 


( ‘(JARANTEEOD This ‘‘CORDAHIDE” Shop Lite will provide extraordinary service under normal usage 
: conditions. If you are not satisfied, return it to National Carbon Company, St. Albans, 


Vermont. We will replace it with a standard “EVEREADY” flashlight of comparable value. 





Guaranteed to be the most useful flashlight you have ever owned 
‘Eveready’’, '‘Cordahide"’, and ‘‘Union Carbide"’ are trade-marks of Union Carbide Corporation 
NATIONAL CARBON COMPANY : Division of Union Carbide Corporation + 30 East 42nd Street, New York 17,N.Y. 
OFFICES: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco * CANADA: Union Carbide Canada Limited, Toronto 
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The Jet Line Gun was invented 
by experienced electricians and 
is now in use by thousands of 
contractors. It replaces fishing 
in rigid and flexible steel con- 
duits, under-floor ducts, cavity 
wiring structures and  under- 
ground ducts. Goes through floor 
boxes and C condulets 


Order your Jet Line Gun kit 
today and save time, money 
and wire on your jobs from 
now on. 


Ask your distributor or write 


_ 
— 


— 
> an 


Jet Line 17 Can. Company 


Wet Linc 
UN 


Eliminate fish tape and the long hour 
spent in snaking! 

Use the Jet Line Gun to shoot a 
strong nylon line through conduit 
then draw polyethylene rope through 
and you’re ready to pull wire ... in 
minutes, not hours! 

A small jet-propelled cartridge does 
the trick, twisting around ells and 
bends, up and down as it lays the 
nylon line in runs up to 300 ft.... 
double this distance when shot from 
both ends of the run! 

The Jet Line system is safe... 
there’s no powder charge or explosion 

. and both nylon line and polyethy 
lene rope are non-conductors. 

The Jet Line system is accurate. 
You can’t waste wire because the 
polyethylene rope is marked in feet 
to measure the exact length of wire 
you need. 


Pat. Pending on 
Method and Apparatus 


730 Seigie Ave., Charlotte, N. C. 
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Copyright 1958 Jet Line Gun Co. 


Pushbutton Stations (13) 


pushbutton and 
stations can be 


Standard duty 
selector-switch 
flush wall. 
rated at 10 amps carry, 
600 volts maximum, are designed 
for control of magnetic motor start- 
ers and contactors and will fit any 
standard single-gang outlet box. 
Primary applications of switches 
will be for contractor use in new 
construction of large buildings such 
as hospitals, apartment 
Remote opera- 
air-moving equipment is 
made possible through use of new 
stations. Plates, for single- 
gang outlet boxes, can be furnished 
witha 


mounted against the 


They are 


schools, 
houses, and hotels. 
tion of 


used 


115/230-volt neon indicating 
light mounted beside the station. 
General Ele ctrie ( "0., Sche nectady 


| ae 


(14) 


A new digger for trenching, back- 
filling, loading and utility duties. 
Model 210 Utility Backhoe-Loader 
is designed for digging at practical 
depths to 10 ft. Individually con 
trolled telescoping stabilizers per- 
mit vertical trenching on side slopes 
up to 10°. Hydraulic 180° swing is 
foot-controlled to dig-and- 
dump cycles by allowing operator to 
work boom, crowd, and bucket while 
pivoting. 

] ] (ase Co 
Rac tHe, v / 


Digger 


speed 


Utility Sales Dia 


(15) 


A new type of infrared oven per 
mits higher ambient air tempera- 
tures within the oven. To accom- 
plish this the radiation from each 
lamp row is projected upward at 
approximately a 30° angle, which 
gives better heating of the lower 
part of the materials being proc- 
essed. Lamp sockets operate cooler, 
as socket absorbs less heat from the 
lamp, and permits 375- and 500-watt 
R-40 lamps, with hermetically 
sealed reflector to be used. 

Patent-Flex Mfg. Co., Div. Wil 
Son Inventions Corp., Cloverport, 


Ky. 


Infrared Oven 
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Connector (16) 


Installing and insulating service 
entrance phase-wire connections are 
combined into a single, tool-con- 
trolled operation with pre-insulated 
“Insulink” compression connectors. 
Connectors can be used to splice 
aluminum and copper cables rang- 
ing from No. 10 str through 1/0 
and ACSR from No. 6 through No. 
2. Jackets are color-coded to show 
range of cable sizes accommodated 
and have guide lines to show how 
far back to strip cable insulation 
and where to crimp 

Burndy Corp., Norwalk, Conn 


Mobile Workshop (17) 

The Shop-Van is a self-propelled, 
mobile workshop, designed for uss 
in maintenance, repair and over- 
head assembly. This battery-pow- 
ered unit will transport 2,000 lbs of 
tools, materials and equipment. 
Unit comes complete with tele 
scopic work-platform, battery, 
bench vise, pipe vise, and a large 
cabinet. One side of cabinet con- 
tains 16 drawers each with inner 
sliding tool tray, the other side con- 
sists of two sliding-door shelf com- 
partments Drill presses, bench 
grinders, etc., can be mounted on 
the 34- by 68-in. table top. The 
telescopic work platform, which is 
hand-winch operated, has a raised 
height of 10 ft, lowered height of 
6 ft. 

Vanguard Engineer nd Co., 1908 
BE. 66th St., Cleveland 3, Ohio 


Building: 

£1 Lago Apartments 
North Sheridan Road 
Chicago, I!linois 


Owner: 

Ei Lago Apartments, Inc. 
Architect and Engineer: 
irving M. Karlin Associates 
General Contractor: 

C. A. Tharnstrom & Co. 
Electrical Contractor— 
Avondale Engineering 


No. 5014 
U-ground duplex 
power outlet. 
One of a full 

line of U-ground 
devices for every 
residential, 
commercial and 
industrial use. 


ANOTHER 
IMPORTANT 
STRUCTURE USING { **c"™ 








EVITON 


Wiring Devices 


ARCHITECTS, ELECTRICAL ENGINEERS, ELECTRICAL CONTRACTORS 
everywhere specify Leviton. You, too, can take advantage of 
Leviton’s complete line of Specification Grade wiring devices. 
Investigate this comprehensive line yourself! Sold thru author- 
ized electrical distributors. 





LEvIitronNn 
FOR FULL INFORMATION AND CATALOG WRITE TO: 


LEVITON MANUFACTURING COMPANY - BROOKLYN 22, N. Y. 
Chicago ¢ Los Angeles ¢« Leviton (Canada) Limited, Montreal 
For your wire needs, contact our subsidiary: AMERICAN INSULATED WIRE CORPORATION 
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The news behind the news—is that Anaconda’s Densheath 900 feeds the power to these huge Goss presses at the 
Chicago Sun-Times’ new Fort Dearborn plant. Densheath 900’s special heat-resistant insulation enables current to be car- 


AT THE CHICAGO SUN-TIMES 


An extra margin of safety and increased 
are provided by Anaconda’s new 


Nothing “spoils” as fast as news. Thus, in a newspaper operation, there’s 
no time for machine breakdowns, costly delays. The news must get out! 

To see that it does—at the Chicago Sun-Times—Anaconda’s Densheath 
900 is on the job powering 30 giant Goss presses, plus teletypes, intercom 
systems, office equipment 

In your business, too, power failures can mean serious losses. Densheath 
900 has the “built-in” extra performance your important circuits require. 

Tough, flexible Densheath 900, then, deserves attention. This top- 
quality industrial wire is sound insurance against power failure. Here’s why 


1 LONG LIFE. Consistently superior per- 4 MOISTURE RESISTANCE. The presence of 
formance throughout the years under moisture does not affect the satisfa 
the severest operating conditions. tory performances of Densheath 900 

2 HIGH HEAT RESISTANCE. Can safely 

ury higher currents under exposure 
to higher ambient temperatures. 


& EASY TO INSTALL. Flexible, easily 
formed, resists tearing, abrasion and 
stretching, strips easily 

3 CHEMICALLY STABLE. Retains its elec- 
trical and physical characteristics de @ LESS “DRAG.” Coated with exclusive 
pite exposure to cutting compound new “slipper” coat which offers less 
| ! 


lubricant most acids and alkali drag, greater resistance to craping 


Electrician laces in Anaconda Densheath 900 for a 50-hp If yours is a plant now going to higher ambients, or higher temperature 
‘tor. In addition to three master par ae operations in corrosive atmospheres, Densheath 900 will be of particular 
I thr i r panels, ea | | 


ywn control panel interest. It provide s an extra margin of safety for those “hot spots” which 
































in cthanticaslie kth ae 
ried more safely ese 





is designed for exposure to higher temperatures than ordinary PVC thermoplastic materials. Archi- 


tects for the new building were Naess and Murphy, Chicago. Electrical Contractor: White City Electric Co., Chicago. 


protection against power failures 
industrial wire —Densheath 900! 


vi iperior performance from your wiring 
For contractors and trib rs. Densheath 900 offers another advantage: 
it eliminates nce the one wire can be used for building 
ichine tool applications. See the Man from 
Anaconda o1 Distributor about Densheath 900. Anaconda 


Wire & Cab , 1 iv, New York 4, N. ¥ 


construction 


‘ 


RATINGS 


The exc ptional heat hemical and moisture resistance of Den- 


sheath 900 enables it to satisfy the following 


e U/L requirement e 90C Switchboard, Appliance and 
for type TW Machine Tool Wiring 


e ASTM D734 1 e National Machine Tool Builders 
Insulating Compou Association Specifications 


SEE THE 


MAN FROM ANACONDA Goats 
FoR DENSHEATH 900 


‘crac’ 


ANACONDA 900 DENSHEATH [== 


DENSHEATH 900 


Densheath 900, the 90C industrial wire, is the 
result of more than 20 years of Anaconda’s re- 
search and development in the field of thermo- 
plastic wire and cable. Its specially heat-resistant 
insulation handles current more safely . . . it is 
designed for exposure to higher temperatures 
than ordinary PVC thermoplastic materials. 

Underwriters’ Laboratories Inc. Labeling: 
lype TW, Oil Resistant 60 C. Sizes 14 Awg 
through 4/0-Awg also labeled as Appliance Wir 
ing Material for use at temperatures not exceed 
ing 90C, or not exceeding 60C where exposed 
to oil. 





There’s 


Safety 


and Savings 


in the 


BAKER 
SCAFFOLD 


i 
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e—— 


Proper scaffold engineering is of prime impor- 
tance in all off-the-floor work. Design difference 
is a major factor in safety and labor costs. 
BAKER SCAFFOLDS are designed for fast set-up, 
easy adjustment and portability with maximum 
safety at all times. Side trusses are locked rigidly 
into the end ladder frames—so firmly, in fact, 
that they can be removed only by manually re- 
leasing the pressure of the spring-loaded catch, 
Yet, adjustments in platform height can be made 
quickly by one man. And, BAKER SCAFFOLDS 
lead all other scaffolds in portability and ma- 
neuverability. 

Check the advantages of BAKER SCAFFOLDS in 
relation to your specific work. You'll prove to 
yourself that BAKER SCAFFOLDS are better 
engineered for safety and savings. 


4) LISTED UNDER RE-EXAMINATION 


UNOCERWRITERS’ LABORATOR 


“BAKER 
SCAFFOLDS 


DESIGNED FOR PORTABILITY * BUILT FOR DURABILITY 


Write for 
Boker Scaffold (<7) 
Bulletin + 593 & | 


— ee itr 


BAKER-ROOS, INC. Se 


P. O. Box 892, Indianapolis 6, indiana 
Gentlemen: Send the folder described on 
Boker Scaffolds without obligation. ECM 
Nome_ - 

Organization 

Address_ 


ae ee 


DISTRIBUTORS IN PRINCIPAL CITIES | 
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(18) 


The new Federal fixtures are two- 
light units and finished in white 
bonderite and baked enamel. Side 
shields are of steel or of polystyrene 
plastic reinforced with integral 
steel liners. The Federal is shielded 
by rigid steel louvers. A choice of 
35° by 25°, 35° by 45° or 45° by 45 
is offered. Top reflectors may be 
specified for additional downlight- 
ing. Catalog sheet is available. 

Smitheraft Lighting, Chelsea 50 
Mass. 


Lighting Fixtures 


Floodlights (19) 


A complete line of new emergency 
floodlights has everything from a 
500-watt portable producing 121,- 
500 candlepower for big-power 
lighting jobs to a handy, 1{4-lb, 150- 
watt unit for all-around utility use. 
All units are weatherproof, 
sion-proof cast aluminum with cool- 
ing ribs for rapid heat dissipation. 

Stonco Electric Products Com- 
pany, 333 Monroe Ave., Kenilworth, 


N. Jd. 


corro- 





(20) 


New 200-amp fusible main serv- 
ice equipment is a 3-pole, 2-fuse, 
solid neutral mounted directly on 
cabinet, 120 and 240 volts ac. The 
200-amp fusible main switch is the 
door operated type, and controls all 
of the plug fuses and “Renu-fuse 
units.” It has three Renu-fuse 
units, two are 60-amp for the 
range and water heater, the other 
a 30-amp is for a dryer, etc. The 


Service Equipment 


Renu-fuse units are also horse- 
power rated and may be used for 
heaters, work shops, etc. In addi- 
tion to Renu-fuse units, the de- 
vice has 12-16 or 20 plug fuse recep- 
tacles, which may be used for 
240-volt heater circuits or 125-volt 
lighting and appliance circuits. 
Cabinet is available in either sur- 
face or flush mounting, with dead- 
from construction and UL listing. 

Wadsworth Electric Mfg. Co., 
Inc., Covington, Ky. 


(21) 


A new surface attached 4- by 4- 
ft luminaire features the 6024 Con- 
trolens and luminous side panels. 
The 6228 series is designed for ap- 
plication in banks, auditoriums, de- 
partment offices, churches, 
libraries, lobbies, etc. The sides of 
this unit, which also serve as the 
carrying rails for the are 
integral parts made of fiber glass 
reinforced luminous plastic. The 
use of a prismatic, acrylic T-Bar, 
which runs across the center of the 
fixture supporting pro- 
vides a luminous center strip of the 
same brightness as the 

Holophane 
Madison Ave 


Luminaire 


stores, 


lenses, 


each lens, 
lenses. 
Company, Ine., 342 
New York 17, N. Y. 


(22) 


A completely automatic charger 
for electric industrial truck batter- 
ies, which rides around right on the 
battery itself. The silicon-rectifier 
device, with a transistorized con- 
trol unit, need only be plugged into 
a 115-volt, ac wall outlet to charge 
the battery right in the truck. The 
charger, designated Exide Power 
Mount, provides fully automatic 
taper-rate charging system in rec- 
tifier-type equipment, and keeps 
batteries performing at peak capa- 
bility. Unit is designed for use in 
one-shift operations with six-cell 
batteries. Unit comes in three sin- 
gle-circuit models, for batteries 
with capacities of up to 360, 450 
or 660 amp hours. 

Exide Industrial Div., Electric 
Storage Battery Co., Rising Sun 
and Adams Philadelphia 20, 
Pa. 


Charger 


Aves., 
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FULL VALUE FOR YOUR TRANSFORMER DOLLAR 


New G-E dry-type transformers 
8 dh quieter, up to 14% lighter 


Quieter than ever; 14% lighter; built to last 
longer. That’s the story of the all-new Gen- 
eral Electric open dry-type transformers, 
completely redesigned to meet modern com- 
mercial and industrial requirements. 


New sound levels are 8 db below pub- 
lished standards and G.E.’s new inorganic 
Alpholite insulation will not deteriorate with 
time or temperature—provides exceptionally 
long life for dry-type units. Aluminum con- 
ductors reduce transformer weight, simplify- 
ing mounting on balconies, catwalks, or over- 
head platforms. 


G-E sealed dry-type transformers with 
these same superior features are recommended 
for use where dust- and dirt-laden atmospheric 
conditions exist. 


Product leadership is just part of the story. 
General Electric’s full line of transformers 
for industry* is certified to deliver full value 
for your transformer dollar . . . in terms of 
superior products . . . plus faster order han- 
dling and shipment . . . plus complete serv- 
ice before, during, and after installation. If 
you examine the complete package, we’re 
confident you'll recognize the full value for 
your transformer dollar offered by General 
Electric. 





For complete information and application 
help, see your G-E Apparatus Sales Engineer 
or Agent today. Or write to Sect. 417-8, 
General Electric Company, Schenectady 5, 
New York. 


* Medium transformers (501 to 7500 kva), Open 
dry-type transformers (300 to 7500 kva), Sealed 
dry-type transformers (300 to 7500 kva), Dis- 
tribution Equipment transformers (11214 to 500 
kva), Integral Distribution Centers. 





Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 





NEW BIDDLE 


DIELECTRIC TEST SéT 


5KV-IMA 


Maximum 
Output Current 
5 MA at 
Output Voltage 
up to 4 KV 


PORTABLE 
MODEL 


This newest addition to the complete 
Biddle line of dielectric testing equipment 
has been specially designed for step-volt- 
age resistance tests, voltage withstand, High Maximum Output 
and breakdown tests on the insulation of Current 
such equipment as 
Suitable for Impulsing 
rotating electrical machinery, dry- 
° : bhagied Faults 
type transformers, switchgear, ca- 


pacitors and insulators rated from ‘ 
230 to 500 volts Efficient Performance 


@ traction motors and generators even in Humid 
@ wiring and cable installations Atmosphere 


Compact portable set is housed in shock Full-Wave Dry-Type 
and wear resistant case for severe field use Rectifier Assures Long 
in testing reconditioned equipment after z : 
installation, as well as for preventive Service Life 
maintenance of installed equipment. Also 
available in a bench model for making ac Protected Against 
ceptance and proof test on electrical insu- Damage by Short- 


lating systems for quality control in man- Circuit at Maximum 


Output 


ufacturing and repair. For complete 
description, specifications and prices, 


WRITE FOR BULLETIN 22-5-ECM P 
Built for Rough 


Handling in Field 
Service 


Available in Portable 
or Bench Models 





BENCH MODEL 


JAMES G. BIDDLE CoO. 


Electrical Testing Instruments * Speed Measuring Instruments 


Laboratory & Scientific Equipment 
1316 ARCH STREET, PHILADELPHIA 7, PA. 
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Trencher (23) 


A new portable, self-propelled 
itility trencher, called the “Davis 
Pup,” is especially designed for in- 
stallation of underground electri- 
cal systems. Unit trenches from 2 
ins. to 3 ins. wide and down to 
depths of 3 ft. It has a positive, 
variable speed drive with a unique 
winching mechanism that draws the 


; 


Pup down the line to be dug It 
will attain speeds up to 400 ft per 
hour, A screw-type self-locking 
depth control crank lets the ope) 
ator adjust to desired depth. It is 
available with both gasoline and 
electric power. Lite \ 
able. 
Davis Mfg. 


Ceiling Heater (24) 


Instant heating recessed bath 
room ceiling heater. Flush mounted, 
only the anodized aluminum grill i 
visible. Instant heating ribbon ele 
ment Automatic overheat safety 
switch, Rust-resistant anodized alu- 
minum frame. Fan forced. Model 
BH6 is 1250 watts, 4300 Btu. 

Berns Air King Corp., 3050 North 
Rockwell St., Chicago 18, JU 


Control Equipment (25) 


” 


“Telecontrol,” centralized produc 
tion control equipment, is now 
available in a multi-shift design. It 
permits a plant to switch from one 
shift to another automatically and 
without disturbing production data 
recorded for the first shift on the 
control panel counters. The same 
boxes are used at the various ma- 
chine and assembly stations in the 
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plant as in the single-shift type. 

These provide direct telephone, vis- 

ual and audio communication with x é - &  « a y | Cc YY 3 «, a 

the control center through the sig- ; 

nalling switch, the “down-time” 

switch and telephone jack. Sensing 

devices to transmit production in- hh | ~ 

formation sorrel from each when your too is a 

station to the control center are also é 

identical to those used in the single 

shift version. Monitor cabinet in 

the contro] center into which are 

wired the various communication Fifty years of know-how are behind 

lines from each station in the plant its design and construction. NYE 

is of the same type as used in the tools are known the world over for 

single-shift model dependable performance. What's 
Telecontrol Division, Hancock In- more, NYE tools are all guaranteed. 


aaa Oniginal 4PoInT? 


KNOCKOUT PUNCH 
Hand or Hydraulic Operated 


Fastest burrless punch on the market. 
Easiest to use, slugs drop out without 


Fluorescent Fixtures (26) 


A new line of fluorescent fixtures 


for surface or suspension mounting, 1’ to 2” 


called the Fairview series. Units y ey 

are available in 4- and 8-ft models . NYE 31 B 
for rapid-start and slimline lamps. ’ 

Fixture has a ¢ bee low izlaiviasen RATCHET PIPE THREADER 


prismatic enclosure of Cleartex, Has all the important features. 
with translucent side diffusers to 


a oe ORIGINAL JAMPROOF DESIGN. 
permit uplighting. - The enclosure Sac vewtad hack “Sak bm 
has a single extrusion of new X-5 ; 
plastic. Fixture is suited for low demonstration. 
ceiling applications in _ schools, 
offices, stores and general lighting 


areas. NYE 2NP 
ay-Brite I Inc., 


Jighting, 6260 
V. Broadway, St. Louis 15, Mo. HEAVY-DUTY PIPE CUTTER |} 


2 Self aligning—eliminates spirals 
Motors (27) because of original out-rigger 
design. Note: Long sleeve for’ | 
protecting thread of tool when 
using a power unit. 


A new line of air-over fan motors 
in ratings from 1 to 125 hp. These 
motors are designed for quiet op- 
eration in ventilating systems, ex- , 
haust systems, cooling towers and 5 NEW 
all air moving installations where a Vrs TA Weite for NYE catolog 
motor drives a propeller or axial PIPE showing the 
flow fan. In the overall design of ED Complete line 


i 

' 

' 

t 

. : : ; : — RYE TOOL COMPANY ! 
air moving installations, this per- VISES 4126 W. Fullerton Ave. ! 
mits use of a smaller, lighter motor Chicago 39, Ilinois ! 
< : F ; ith built-in bender ' 
for any desired hp capacity. In- aa sont ' 
dividual motor nameplates indicate Full f Name ' 
three hp ratings, nominal, operat- bg ere gt : 
ing and maximum, that can be yore es thru ' 
achieved by varying the air velocity ae : 


Company 


Address 


across the motor. Motors are avail- 
able with foot or flange mountings, 
in totally enclosed and explosion- 
proof enclosures, and are suitable 
for vertical or horizontal mounting. iB @ Das MOO) OO). 8 r- WB 
Bulletin 2950 is available. 6126 WEST FULLERTON AVE. CHICAGO 39, ILLINOIS 
Louis Allis Co.. Milwaukee 1. Wis. 
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Ceco's Electro-Channel Stee! Joist construction 
Come building, Utica, N.Y. Architect: Fra 


t 





‘ HAND 
HEADER 
DUCTS ae 
TELEPHONE . 
& SIGNA ; "CONCRETE SLAB 
IRCUIT .y ? 


~ 


TS 











This construction view shows the clean arrangement 
of header ducts installed on E/C Joists. These header 
ducts were installed quickly and economically by an 
electrical crew which had never installed a system of 
underfloor electrification. 


Electrical, telephone and signal wires are run from the panel 
boxes down through the header ducts, into the top chord of the 
E/C Joist and up through the service fittings to desks located 
anywhere on the floor. Whenever desks are moved, fittings can 
be installed along the joists to service the new positions, 


The E/C Joist system is listed by Underwriters’ Laboratories for use with standard header ducts and 
electrical accessories manufactured by General Electric Company, National Electric Division of H. K, 
Porter Company (formerly Nepco), and Walker Bros. of Conshohocken 


TOTAL MANUFACTURING FOR THE BUILDING INDUSTRY from raw to finished products 
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SEND FOR 





THIS MANUAL 


INTRODUCTORY MANUAL 


CECO 


ELECTRO-CHANNEL 
STEEL JOISTS 





When a new system comes along that affects 
your bidding and work, it will pay you to know 
about it. Such a new system is Ceco’s Electro- 
Channel Steel Joist construction for underfloor 
electrification. 

There is no mystery in this construction. 
Standard parts and methods are used. Your men 
are familiar with all the tools and techniques 
needed to construct the Ceco E/C Joist system 
—even if they have never installed underfloor 
electrification before. 


Owners of both monumental and budget build- 


4 _ 


UNDERFLOOR ELECTRIFICATION SYSTEM 


ings are demanding flexibility to prevent elec- 
trical obsolescence. The demand can be satisfied 
by E/C Joists, which provide quality raceways at 
such a low cost they are practical for any build- 
ing, large or small. Therefore, underfloor electrifi- 
cation will be used in buildings which could not 
otherwise have it. That means more jobs for you. 

So, learn about this new method. Fill in the 
handy coupon. Ceco Steel Products Corporation. 
Sales offices, warehouses and fabricating plants 
in principal cities. General offices: 5601 West 


26th Street, Chicago 50, Illinois. 


CECO STEEL PRODUCTS CORPORATION 


(evens ) ve 
Ele 


nam 
IN CONSTRUCTION PRODUCTS CECO . 
ENGINEERING MAKES THE BIG DIFFERENCE position 
firm 
address 


city 


(] If student, check here for special data. 
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You might profit by 


knowing the difference 


between friction tapes... 


What do you want in a friction tape? 


Of course, your first requirement is physical protection. Then, you 
want moderate electrical insulation and environmental protection. 
And it seems that almost any friction tape will do that for you. But 
any friction tape won’t. It may do the job . . . perhaps not for long. 


ie aia Je bm 


% 


oR ee 

pines © 
eee * » 
ager? 
iraeeree *? 
swene 


> 
os 


Manson's fabr Ordinary friction tape fabric 
ae 

1 ae. 

Compare MANSON with ordinary friction tapes: 


4. Ordinary tape has a fabric backing impregnated with a 
reclaimed rubber-base insulating compound. Manson has a 
fabric backing with 20% more fibers, and it is impregnated 
with a pure 100% natural rubber base insulating compound. 


. Ordinary tape has only two impregnations or frictionings of 
a saturating compound (one on each side). Manson un- 
dergoes three impregnations with its 100% natural rubber 
compound. 


A cross-section through layers of 
self-fused Manson friction tape. Un- Mi 
retouched microphotograph... a 
magnified 20 times 


A cross-section through layers of 
ordinary friction tape. Unretouched 
microphotograph ...magnified 20 
times. 


he are 


3, Ordinary tape has an adhesive coating on one side. This 
adhesive holds the layers together. Manson has no ad- 
hesive coating. The layers fuse together naturally into a tough, 
long-lasting wall of protection. 

These exclusive Manson features give you better performance and 


long range cost savings. Next time you order from your distributor, 
ask for Manson . 


Manson is made by Okonite—the company that makes superior 
electrical cables and the splicing tapes to go with them. 


THE OKONITE COMPANY 


Subsidiary of Kennecott Copper Corporation 
Passaic, New Jersey 
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Fluorescent Units (28) 


A new line of commercial fluores- 
cent units designated as the Versa- 
teer Series. Unit is designed pri- 
marily for modern classrooms, but 
is also ideal for many other types of 
commercial lighting applications. It 
is available for either surface or 
suspension mounting, in 2- or 4- 
lamp arrangement, with either 35 
by 25° or 45° by 45° lamp shielding. 

Benjamin Electric Manufactur- 
ing Co., Des Plaines, Ill. 


Fire and Burglar Alarm (29) 


A new fully self-contained bat 
tery-operated fire and burglar alarm 
system is now available with stand- 
ardized components for all types of 
commercial and domestic applica- 
tions. The Master alarm station 
includes a bell alarm and may be uti- 
lized with additional alarms at de- 
sired points or outside alarm warn- 
ing. Any number of fire-sensing 
thermal detectors or burglar alarm 
stations may be incorporated into 
the system. 

Industrial Automation Corp., 


W. Montrose Ave., Chicago 


Lid Covers (30) 


Weatherproof lid covers for use 
on Killark “FS” and “FD” series 
junction boxes. The covers, Series 
“FSLCL,” make possible the use of 
larger receptacles for such weather- 
proof applications as drive-in 
theatres, trailers, loading plat- 
forms, etc. They are made of non- 
rusting, non-corroding aluminum 
alloy. 

Killark Electric Mfg. Co., Vande- 
venter and Easton, St. Louis 13, Mo. 
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AG beauty ve 
the design Bic. 
AG performance a 


you've hoped for in one switch— 





~ we 
“a 


BE the new ROCKER-GLO 


| 
3 SWITCH 


After intensive testing, Pass & Seymour proudly presents 
ROCKER-GLO .. . the one switch that answers all your 
needs. 

A switch that is trouble-free and packed with eye-appeal. 


ROCKER-GLO does the job of all types of switches. It 
ROCK - IT combines toggle action and press action with luminous and 
quiet features that answer all individual customer needs. 


You can tell when it’s on or off. 
No matter how you choose to 4 ; 
operate the new ROCKER-GLO, Xs f ») 
the merest brush of a finger pro- ‘ —" . 
Gos teen eck... AVAILABLE in Despard interchangeable type, Despard type 


on 3 R-GLO — = og mounted on strap and narrow rocker for tumbler switch plates, A 
dark! 1e switcn lat ioo sSrign “ we * a ia , eet 
feels right and is right for every specification grade switch, 15 and 20 amps, 120/277 volts A.C. 


type of wiring job . 
7 .s Send for brochure on Rocker-Glo Dept. ECM-759 


PASS €&€ SEYMOUR, INC. 


SYRACUSE NEW YORK 
60 E. 42nd St., New York 17, N. Y. 1440 N. Pulaski Rd., Chicago 51, Ill, 
in Canada; Renfrew Electric Limited, Renfrew, Ontario 
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(31) 


A new automatic transfer switch, 
featuring an improved are chute 
design that provides positive pro- 
tection of all main contacts, is avail- 
able in NEMA Size 6. It is electri- 
cally operated, mechanically held 
and is rated for all loads to 600 volts 
ac, 250 volts de. Continuous duty 


: Be : 
, a wie current rating is 600 amps. Ratings 
are the same for all loads, and for 
open or enclosed units. 
Zenith Electric Co., 152 W. Wal- 
ton St., Chicago 10, Ill. 
EI t | Ri id C ( it 


cuts installation and maintenance costs! 


Reynolds Aluminum Electrical Rigid Conduit offers five im- 
portant benefits: 1. LIGHTWEIGHT. Aluminum conduit weighs 
approximately two-thirds less than steel conduit. Installa- 
tion is faster, easier. 2. CORROSION-RESISTANT. Alumi- 
num cannot rust—ever— and is corrosion resistant to water, 
weather and most industrial atmospheres. There are no 
periodic protective maintenance problems, no rust on walls 
or surrounding fixtures. No rusting threads. 3. NON- 
MAGNETIC. With aluminum conduit, voltage drop is re- 
duced. Longer conduit runs or smaller conductors are pos- 
sible. 4. EASY-WORKING. Aluminum conduit bends and 
forms quickly and accurately to meet and by-pass obstacles A new swivel hanger with a free 
found in many installations. 5. NON-SPARKING. Aluminum mie ad ti ae pre reag Hey 
will not spark from accidental contact with hard objects. ss nay get le Aare gale 
Perfect for use in inflammable areas and atmospheres. bracket, die-formed and reinforced, 
mounts on stud or ears of 34-in. or 
1-in. outlet box. Canopy is 5? ins. 
in diameter and 1} ins. deep. It 
For more information attaches to the bracket with a twist 
and names of Reynolds Aluminum action. Hanger includes a built-in 
Electrical Rigid Conduit outlets, call leveling device with a visual scale 
your nearby Reynolds Sales Office or which allows a full 1} ins. adjust- 
write Reynolds Metals Company, Box ment after fixture is hung. Unit is 
REYNOLDS ES ALUMINUM 2366-E7, Richmond 98, Virginia. finished in baked white enamel. 
Standard length is 24 ins. 
Columbia Electric and Manufac- 
turing Co., 2310 N. Fancher Way, 
Watch Reynolds TV show—"WALT DISNEY PRESENTS” — every week on ABC-TV Spokane 10, Wash. 


Hanger (32) 


The Finest Products 
Made with Aluminum 


are made with 


Also write for descriptive brochure 
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With its 40 ampere tungsten rating, Paragon’s new 
4000 Series has the highest capacity available in 
general purpose, low-cost time switches. 


The 4000 Series is specially designed to avoid 
problems of contact welding. And with free-floating 


“make” and “break” contacts, it introduces a new 


concept in switching mechanisms. 


CATALOG 5919 contains complete 
information on Paragon’s new 
4000 Series time switch. 
Write for your copy today! 


334% GREATER SAFETY FACTOR — Thanks to new 
40 ampere tungsten design. 

ENDS COSTLY CALL-BACKS — Wiping contacts, no 
welding, self-cleaning, high conductivity. 

LONGER LIFE — Light trip action eliminates strain 
on motor and gears. 

MINIMUM MAINTENANCE — Heavy duty motor and 
specially lubricated bearings combine for trouble- 
free, silent, dependable service. 

EASY INSTALLATION — Molded terminal block. 
Heavy unit construction. Large terminal screws. 
Single pole models equipped with four terminals. 
No need to force two wires under one screw. Spa- 
cious wiring gutter. Easily removable knock-outs 
in bottom, sides and back. 

CHANGEOVERS SIMPLIFIED — Snap-out movement 
assures fast, easy removal and replacement. 
COMPACT STYLING — Case measures only 734” 
high, 414,” wide, 3” deep. 

EASY TO SET, EASY TO READ — Dial riders are sim- 
ple to add or remove. Heavy 1-way friction. No 
need to disengage gears when setting. Dial can be 
revolved through tripping operations for testing 
switch operation. 

HAND-TRIP CHECKOUT— Manual skip-trip provides 
hand-tripping of switch . . . either ON or OFF 
ahead of automatic setting without disturbing 
automatic sequence. 

ASTRO DIAL — Enables time switch to operate ac- 
cording to rising and setting of the sun. 
SKIP-A-DAY DEVICE — Permits elimination of oper- 
ations on any day or days of the week. 


TIME 1S MONEY — CONTROL IT WITH PARAGON 


PARAGON ELECTRIC COMPANY 


1614 TWELFTH STREET e TWO RIVERS, WISCONSIN 


IN CANADA: AUTOMATIC ELECTRIC SALES (Canada) Ltd., Toronto. 
Export Dept.: 15 Moore Street, New York 4, N. Y. 
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NO NEUTRAL POSITION 
DOUBLE SOURCE CONTROL 


For higher current interrupting ca- 
pacities, rely on the motor-operated 
Trans-O-Matic. For low current 
service, employ the new low-cost 
solenoid - operated T-100-A. Both are 
electrically operated . . . mechanically 
held, with no neutral position. Both 
feature Lake Shore's exclusive me- 
chanically-linked dual circuit breaker 
design for positive two-position 
transfer. 


Available in 2-pole, 3-pole total 
failure, partial failure, and under 
voltage protection, with many option- 
al features. 


SOLENOID OPERATED 


To 600 volts, 100 amps AC with 
interrupting capacities to 15,000 
amp rms. 


| MOTOR OPERATED 


interrupting capacities to 100,000 
amp rms. t 


Request Bulletins 07400-07500 


"CANADIAN WESTINGHOUSE, LTD., is licensed 


to manufacture Trans-O-Matics in Canada 
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Aerial Platform (33) 


A new Strato-Tower series, Mode! 
“SL,” designed and engineered sp« 
cifically for use in globe cleaning 
and street lamp replacement. Fea- 
tured is a complete unit including 
truck chassis, Strato-Tower aerial 
platform and special utility body 
designed for one-man (driver-oper 
ator) operation. A two-man opera 
tion unit is also available. Catalog 
Sheet Form SL-4-59 is available. 

Strato-Towe? Division, Youny 
Spring & Wire Corp., P. O. Box 103 
Elkhart, Ind. 


(33A) 


A new 150-amp standard NEMA 
Size 4, de solenoid contactor 
and double pole units 


Contactor 


single 
designed for 
use in general purpose and machine 
tool controllers and for switching 
lamp, battery and other dc loads. 
Main features include: double 
break, silver-to-silver main contacts 
with integral magnetic blowouts; 
individual molded arc resistant 
hoods and are barriers for each 
pole; solenoid type power plants; 
compact unit construction and com- 
plete parts accessibility. Standard 
coils are available for 115 and 230 
volt de operation. 

Ward Leonard Electric Co., Mt 
Vernon, N. Y. 
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Chime System (34) 
A new electronic chime system 

for homes—door chime and inter- 

com. The chime can be transmitted 

electronically through any remote es, eae Si sz ' 

speaker of the intercom system. | BAN e / EMG 

When a caller presses the pushbut- " mn \ oe / 

ton at the front door, the home- , “ 

maker hears the chime through the A ; ., < Way a0) 

remote next to her. Without mov- ae 


ing, she and the caller can talk , 

back and forth. Two wires connect y fasten 1) 

the chime and the intercom master. 
NuTone, Ince.. Cincinnati 27, 


Ohio oa concrete 


It's a drill...and drills its own hole fast, even 
in hard concrete, with power-operated or hand 
hammer. Saber-Tooth’s core action drills 
quickly. Drill and anchor are one...matching 
sizes is no problem. Save the cost of special 
drills, the time it takes to use, store and 
sharpen them. 


It’s an anchor...and holds fast: engineering 
i | tests demonstrate holding power up to 17,860 
Ibs. As you drive it into hole, anchor expands 

; & over plug... holding ridges around body resist 
pull-out. Saber-Tooth anchor withstands severe 

Aerial Lifts (35) shock and vibration...double plating protects 

A new “Super” series of com- |i a. : Bi: regents against rust, corrosion. 

pletely hydraulically operated aerial - 
lifts mounts on standard truck 
chassis and are capable of placing 


qrerhens wearee 96 SO Sree : ee ee 
Boom is a 2-stage telescoping de- Pan ec ok 

cig pigeon THE RAWLPLUG COMPANY, INC. 

sign which mounts compactly on 212 Petersville Road New Rochelle, N.Y. 


truck in transport position yet 
; , Please rush m -Tooth sample an facts, 
erects rapidly to desired position. ey Senay MARCA 


A completely insulated fiberglass ; of holate es 
basket with dual safety controls Name 


ae 
protects two basket occupants from 3 
‘a 








fire or electrical shock hazard. Both ta 
lifts have full 360° rotation, raise Address 
75° from horizontal. 

Truck Equipment Co., 3963 Wal- 


nut St., Denver 5, Colo. ee ee eee) 
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CUT ON THE JOB—NO WASTE. Sealtite comes in long 
lengths on reels or in cartons 


STANDARD LIQUID-TIGHT CONNECTORS are easy to attach 
Sealtite simplifies handling snaking, is faster to install 
w: Ready-Power prea ibles connections 


BEAVER Dan wiscors ie Toh aed eee pad 





ef 
x 
ero 
One of the 10 Sealtite conduit-protected connections on the natural ga 
engine-driven refrigeration compressors. 


Texas sun or New England 
protects wiring on packaged 


Ready-Power Co. finds Sealtite stands 
up in all environments — makes neater 
package — speeds production — cuts 
waste — reduces maintenance. 


\ mpleted Read wer Chiller-Condense 
od of i building in Texas. Ready-Pows 
factories all over the country. 

















On the Ready-Power Cl 


solenoids and to control pan 





ler-Condenser package, Sealtite conduit protects 8 electric connections from control cabinet to refrigerant 


els on the two compressors driven by natural gas engines. 


winter — Sealtite flexible, liquid-tight conduit 
refrigerant system — cuts production cost, too 


pany, Detroit, Mich., uses Sealtite 
ys On its natural gas-engine 
Norbert Hall, 


onditioning and Refrigeration 


Phe Ready Power Con 
to protect 15 vit il connecti 
driven packaged ain nditioning units. 


Air ( 


selected 


manager of the 


Dept., says he Sealtite because it offers better 
acceptance by the trade, neater and better appearance 
easier fabrication, production cost savings, sales appeal, 
and good performance. Two years of experience with 
units in the field have justified his choice 

WHERE TO GET SEALTITE—Electrical Wholesalers stock 


[ypes U.A and E.F.+ Sealtite in black or gray. Be cei 


CAAT OF Typ: 


COPPER BONDING CONOUCTOR 


LISTED UNDER LABEL SERVICE PROGRAM 
OF UNDERWRITERS’ LABORATORIES, INC 


get the quality conduit marked 
Buy it in long 


tain you ask for and 
‘Sealtite” and * 
lengths on reels or in cartons and cut it on the job with 


Anaconda” on the cover. 


out waste. Your wholesaler also stocks liquid-tight con- 
nectors. 

Send today for free Booklet S-542 which gives full 
information on Sealtite. Write: Anaconda Metal Hose 
Division, The American Brass C company, Waterbury 20, 
Conn. In Canada: New 
foronto, Ont. Sealtite is approved by C ae St: and 


Anaconda American Brass Ltd., 


ards Association 


Insist on eet 
the conduit marked ‘@ He ) nl 


FLEXIBLE, He: TIGHT CONDUIT 


an ANACONDA product 





Concept in 
Motor Control 


BY 
FURNAS 
ELECTRIC 


This NEW outstanding line of 
Magnetic Starters features ad- 
vanced design to assure superior 
performance and longer life. 
It reduces parts inventory and 
provides quick and easy field 
modification. 


Ss 


€ Magnet 


Assembly Thermal 


NEW trip-free Thermal Over- 
load Relays—manual or auto- 
matic reset. Third overload re- 
lay kit can be easily added in 
the field. 


NEW Dual Voltage 110-220 
or 220-440 Volt Coil reconnect- 
able on the job. Magnet features 
just one moving part. 


Contact 
Block 


NEW non - tracking Contact | NEW Modification Kits in- 


Block is impact resistant. Com- clude push button, selector 
pletely visible and front remov- , switch, pilot light, and third 
able silver-cadmium oxide con- i overload relay. 

tacts. | 


WRITE TODAY FOR FREE 


COLOR BULLETIN 14-Bl, featuring Magnetic 
Starters through 400 bhp. 1067 McKee Street, 


Batavia, Illinois. 


FURNAS ELECTRIC COMPANY 


a ae re sO Oe 


SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


Overload Relay 


Power Drive (36) 

A new lightweight power drive, 
No. 58, features spin torque chuck 
with enclosed round jaws; a sealed, 
factory-lubricated gear train with 
precision hobbed helical cut gear 
and ball bearings; a safety factor 
switch; improved centering device; 
and heavy-duty base with center 
screw for bench or stand mounting 
in any position through 360°. It 
will handle pipe or conduit from 3}- 
to 2-in. and rod bolts + in. and 
larger. 

Toledo Pipe Threading Machin« 
Co., 1445 Summit St., Toledo 4, Ohio 


Electronic Air Cleaner (37) 

A new electronic air cleaner, 
known as Model LCT, is designed 
for either horizontal or vertical air 
flow and is fitted into the return air 
duct ahead of the furnace and/or 
air conditioner. All parts, including 
collector cell, can be removed from 
cabinet for cleaning. Cell can be 
washed in a tub or hosed down with 
a garden hose, dried quickly and 
put back into service, within a mat- 
ter of minutes. Operation of the 
LCT requires no more electricity 
than a 40-watt light bulb. 

Trion, Inc., McKees Rocks, Pa. 


Product Briefs 


(38) A new electrician’s knock- 
out punch that cuts double-D 
shape holes for electrical recep- 
tacles has been announced by 
Greenlee Tool Co., Rockford, III. 

. (89) Ideas, Inc., Laramie, Wyo., 
has introduced a new tool, for at- 
tachment to any acetylene cutting 
torch, for cutting holes for pipes 
and electrical conduit. . . . (40) 
W. H. Brady Co., Milwaukee, Wis., 
has developed anodized aluminum 
foil self-bonding nameplates for 
on-the-spot recording of perma- 
nent information with a_ type- 
writer. 

(41) A new 1-hole heavy duty 
EMT strap has been introduced by 
the Paine Co., Addison, Ill. 
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New RACO “°Q” 
Quick-Clamp 
can save hours 
on the job 


With RACO’s New “Q”’ Quick-Clamp you can instal! non-metallic 


sheathed cable in seconds. Simply push the cable through ‘'Q”’ 
Quick-Clamp. Cable is held firmly in place, can’t be pulled out 
until clamp is released. To release the cable, apply a little pressure 
under the clamp with your screwdriver. With the new “*Q”’ 
Quick-Clamp there will be no more lost time tightening and 
loosening cable clamp screws...no more stripped screw threads. 


And... you'll save an hour or more on the average job (60 to 
100 boxes per house). Your RACO Distributor has the New ‘'Q”’ 
Quick-Clamp Switch and Outlet Boxes. They’re revolutionary, yet 
so simple to operate. (Exceed Underwriter Laboratories’ tests; 
are fully protected by patents.) See them and try them now. 


*Trademark 





*Q”"' Quick-Clamp 
avaltable in RACO 
switch or outlet boxes 


Cable moves freely 
into clamp and is 
gripped tightly 


To back-off cable, 
release clamp pressure 
with screwdriver 





(42) A new transistorized pipe 
and cable locator has been recently 
put on the market by Gardiner 
Electronics Company, Phoenix, 
Ariz. .... (43) General Electric 
Co., Schenectady 5, N. Y., has an- 
nounced that their standard out- 
door time switches are supplied in 
UL approved rain-tight case 
(44) The Grip-Tite Company, Win- 
terset, Iowa, has announced an en- 
larged line of Grip-Tite expanding 
earth anchors. The new line is all 
steel, four way, with asphalt coat. 

(45) A new insulation system 
called Permalex will permit peak 
loads to be increased an additional] 
20% of transformer rating with no 
: sacrifice in life expectancy for a 
\ ; new line of pole-type distribution 

transformers introduced by the 


. ; =y a ‘ ae . General Electric Company, Sche- 

nectady, N. Y..... (46) Milwaukee 

‘ Electric Tool Corp., Milwaukee, 

Wis., has introduced a new Model 

160, 16-in. heavy-duty electri 

C0 1] L ASBESTOS-I SULATED chain saw. .... (47) A new 40- 


amp, tungsten-rated time switch 


) ie A ae for all lighting applications from 
e © incandescent to neon and for use 
7” # ale with pumps, blowers, motors, heat- 


ing and air conditioning, signal 
systems, irrigation and filter sys 
tems, plus many other industrial 
and central station uses, has been 
announced by the Paragon Electric 





po Nhe gee Posy ( ompany, I'wo Rivers, W is. | 
AWG to 1,000,000 CM inclu ~ (48) Two and three-way tongue 
sive. Conforms to N.E. code switches can now be electrified 
standard and NEMA standard with Feedrail ‘‘100” trolley busway 
WCI-1955 and ASA C8.-36 electrification. It is manufactured 
_— by the Feedrail Corp., New York, 

N. Y..... (49) Sun-Tron Corp., 

Chicago, Ill., has announced full 

scale production of its decorator- 
Engineered insulated wire and cable from Continental Wire styled wall and baseboard heating 


assures maximum Job-Dependability. panels for residential, commercial 


and institutional use. .... (50) 
Type AVA Power Cable is recommended for use in open Killark Electric Mfg. Co., Vande- 
or in conduit installations where advantages of excellent venter and Easton, St. Louis, Mo., 
current carrying capacity and resistance to high tempera- 
ture are desired...and where operating conditions in- 
clude oil, grease, corrosive vapors or moisture. 


has announced a new series of 
lock-out arrangements for ex- 
plosion-proof and weatherproof 


, : : switches and pushbutton stations. 
There's a complete line of Continental Insulated Power 


<4 tT , " 10 yr " ’ ’ 

Cable in sizes 14 AWG to 1,000,000 CM inclusive... (51) rhe Elec tric I roduc vst — 

insulation types include AVA... AIA...V...AVB... Sili- pony, Cievetend, Ohio, Bas ae- 

cone Rubber... Glass... Teflon Tape ...and Varnished nounced the development of a new 

Glass Tape. adjustable-frequency power sup- 

ply with frequency range up to 10 

For more information write Continental, Wallingford. to1..... (62) The “ AFFO wan 

pander hammerless setting tool 

was designed to expand small and 

7 medium size anchors in holes that 

Soilaum deeperadtens extend through the masonry. It is 

manufactured by the Arro Expan- 

sion Bolt Company, Marion, Ohio. 

‘ (53) American Super-Tem- 

perature Wires, Inc., Winooski, Vt., 

are now in production with hook-up 

wires and circuit wires insulated 
with silicone-rubber. 


WALLINGFORD, CONNECTICUT © YORK, PENNSYLVANIA 


' 
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Flexible 
Jesigon ¢ 

for Easy 
Modifications 











NEW complete 
line of low voltage 
motor control 


The modern, flexible design of this new line of Size 0 through 4 

Allis-Chalmers control permits making many modifications in the 

field with ease. Minimum parts requirements facilitate delivery 

from local stock 

1.A third overload relay can be added to any Allis-Chalmers 
enclosure in the field, by use of just two screws. 

2. Start-stop buttons and selector switch kits are “plug-in” mounted. 

3. Only one pilot light kit is needed for any size starter, any 
standard voltage. 

e Auxiliary contacts fit any size starter, 0 through 4. 


Accessibility — Wide-open design permits fast installation, modi- 
fication, inspection and maintenance. 


Unsurpassed Mechanical and Electrical Life — Millions of “life 
test” operations attest to the functional quality in every detail — 
assure the ultimate in dependable performance and sure protection 
for personnel, motors and machines. 


A complete line of low voltage control (Size 0 through 8) and 
high voltage control in all NEMA enclosures, plus engineered 
control systems. Your A-C distributor or representative will give 
you all the details. Or write Allis-Chalmers, General Products 
Division, Milwaukee 1, Wisconsin. 


Plan 
to siey 
coheed. 


MODERNIZE! 













Catalogs & 
Bulletins 





(54) BAKING VARNISHES, Class F, 
for electrical insulation. Complete 
technical data is presented in new 
7-page bulletin. John C. Dolph Co. 


(55) ARCHITECTURAL FLOODLIGHT- 
ING. Bulletin GER-1555, gives basic 
engineering details for use of flood- 
lighting to enhance appearance of 
commercial-type structures. Gen- 
eral Electric Co. 

(56) CLUTCH-PULLEY unit for di- 
rect installation on standard elec- 
tric motors from 1 to 25 hp is de- 
scribed in a new brochure WEB 
P-52. Warner Electric Brake & 
Clutch Co. 

(57) TRANSMISSION LINE Armor- 
Grip suspension application pro- 
cedure is completely covered in 
12-page pocket-size booklet 40-300. 
Preformed Line Products Co. 


(58) ELECTRICAL MARKERS for 
controllers, conduit, etc. made of 
vinyl plastic with pressure-sensi- 
tive backing are described in new 
4-page bulletin 803. Seton Name 
Plate Co. 


(59) LAB INSTRUMENTS how to 
use them. 8-page reprint of article 
includes discussion on instrument 
accuracy and effects of overloads, ac 
and dc measurements. Weston In- 
struments Div., Daystrom, Inc. 


; ; ; (60) LUMINAIRES for offices, 
Whether you call it “jig time” or just plain fost, you'll te heen wed pits f 
like the speed with which you can complete service se hools, " ores ant be 1er comme! 
mast installations with Porcelain Products Mast Kits. cial applications. New fluorescent 
For example, the new flash plate is in one piece... Versateer series is described in 4- 
just slip it over the pipe, bend it to the roof angle and page bulletin. Benjamin Electric 
nail down. Fast, sturdy, sure. The other features too, Mfg. Co } 
ore first quality throughout, with each part designed 2 F y 
especially for service mast usage. They're easiest to (61) MopULAR STORAGE BATTERY 
install, look the best when in use and give both con- 
tractor and home owner best all around service. PP 
Mast Kits are produced in a full range of sizes and eg a 
types, and are as close as your nearest electrical dis pacities of 220, 125 and io, are de 
tributor. Each is packaged in a single carton, complete seribed in i-page bulletin. Scranton 
except for the pipe. Choose PP for a more profitable Cellomatic Battery Corp. 
installation that will satisfy your most cost and appear ~ 
ance conscious customers. Send for detailed folder — (62) SLOW SPEED MoToR. 2-page 
no obligation. bulletin covers features and appli- 
cations of enclosed motor for small 
appliances and other low-power 
drive requirements. Brevel Prod- 
ucts Corp. 


components. Three standardized 
basic cells, with ampere-hour ¢ca- 





(63) FooTtswitcH. Information on 
new Clipper switch with 7-in. 
~~ treadle for general purpose applica 
tions. Catalog sheet. Linemaster 


| 


With upper courses FLASH-PLATE is Upper courses of Switch ( orp. 
of shingles re twisted to conform shingles ore re- . _ res . 
moved, FLASH- to pitch of roof and placed and collar is (64) TROFFERS. 6-page catalog con- 


calaledeneston nailed in proce. — ieee tains full information on complete 

line of Speedomatic fluorescent 

, TS luminaires, with sections on spot 

PORCE L AIN PRODUC I'S CO. boxes and shielding media. Smitb- 
225 N. PATTERSON ST. CAREY, OHIO craft Lighting. 
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| for Electrica 


Contractors 


Drill Conduit-Size Holes Faster, East 
Mii GONGUIT-9IZ@ AOIES Faster, casier 
+ With the revolutionary new MILWAUKEE 
f r All nies ? - diamond bit DYMODRILL Equipment you 
a i can drill* through the hardest concrete in 
: just minutes! Your job is finished quicker, 
cleaner, at far lower cost than with any 
other equipment. 

DYMODRILL Equipment is loaded with 
features that guarantee simple, safe oper- 
ation and long life. 

e Built-in leakproof Water Swivel keeps 


diamonds cool and flushes cuttings. 


e Lightweight. Hand-carry it anywhere. 
Ideal for scaffold work, close-quarter 


drilling. 
D Y M 0 p RI LL e Full Ball and Roller Bearing. 


A host of other features and accessories 
} include a wide range of diamond DYMO- 
equipment BITS in capacities from 4,” through 2”. 
Write for name of nearest 
MILWAUKEE Distributor 
for demonstration and FREE 
Bulletin DD-1. 














For large hole concrete drilling 
Rig-Mounted DYMODRILLS with full 2 hp output at 


by," diameters. DYMODRILL furnished with builtin : MILWAUKEE ELECTRIC TOOL CORP. 


water swivel, water hose, fittings and DYMORIG 5386 WEST STATE STREET + MILWAUKEE, WISCONSIN 
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A Statement of Policy from Jim Grindell, General Sales Manager 
Killark Electric Manufacturing Company 


We are proud. of the position Killark occupies as the leader ii 
manufacturing aluminum conduit fittings and fixtures. That 
leadership results from pioneering the use of aluminum, steadily 
expanding our line and following a dedicated policy of service to 
the contractor and wholesaler. Killark can give you these ad 


vantages. 


1. Long-term Experience. More than FORTY-FIVE years’ exper 
ence in the manufacture of conduit fittings, together with almost 
twenty years as exclusive manufacturers of ALUMINUM fittings 
gives us the “‘know-how” that comes with time and experience 
Killark is the pioneer in this field. 


2. Modern Design. We are continually improving design and 
expanding the line by adding new items. Aluminum fittings have 
definite advantages in that they are rust-free, more corrosion 
resistant, lighter and therefore easier to use. 


3. Complete Line. Not just a few special-purpose products, but a 
full line in a complete range of sizes. In fact, Killark offers the 
most complete line of all-aluminum fittings and fixtures in the 
country today, and they are competitively priced 


4. Efficient Distribution. The United States and Canada are 
thoroughly and efficiently covered by 27 experienced Electrical 
Agents. More that half of these men have been with us 25 years 
or more. There are 20 strategically located warehouses from which 


prompt delivery is made, giving you faster service. 


ELECTRIC MANUFACTURING COMPANY 
A Vandeventer and Easton Aves. - St. Louis, Missouri 








America’s Wost Complete Line of Aluminum Fittings & Fixtures 


OVER 4500 ITEMS... 





pr: 


j 








DUST-TIGHT FIXTURES 














VAPOR-PROOF 
FIXTURES 


PLUGS & RECEPTACLES 


a 
r 








“| @ 


EXPLOSION-PROOF 
FIXTURES 


EXPLOSION-PROOF 
FITTINGS 


SER 
ra 


MOTOR-STARTER 
ENCLOSURES 


CIRCUIT BREAKER 
ENCLOSURES 

















SERVICED BY 27 KILLARK REPRESENTATIVES... 


ATLANTA 8 

Ernest T. Loyd, Inc., 69 Mills St., N. W. 
BALTIMORE 27 

Eastern Sales Co., 1561 Lister Rd. 
BOSTON 27 

Electrical Agencies, Inc., 49-51 “D" St. 
BUFFALO 
Eberhardt Electric 
CHICAGO 12 
Jack L. Rowe & Son, 2039 W. Jackson 
CINCINNATI 37 

Arthur L. Ehlers Co., 1031 Meta Drive 
CLEVELAND 14 

Lusty-Thomson Co., 2140 Hamilton Ave. 
DALLAS 2 

Geo. E. Anderson Co., 1901 Griffin St. 
DENVER 4 

Kenneth B. Schumann Co 
DETROIT 14 

Riecher Electric Sales Co., 8319 Mack Ave. 


Sales, 278 Johnson St. 


, 1073 Galapago St. 


KANSAS CITY 8 

Wm. B. Terry Organization, 616 W. 26th St. 

LOS ANGELES 33 

Kenneth Anderson Co., 123 South Myers St. 

MILW AUKEE 

Martin-Gaertner Sales Inc., 1108 North Third 

MINNEAPOLIS 2 

Harry P. Smith Co., 826-27 Andrus Bldg. 

NEW YORK CITY 33 

W. J. Wickenheiser Co., 600 West 181 st St, 

OMAHA 

W.C. McConkle, 8115 Gold Ave. 

PHILADELPHIA 3 

Harry G. Anschvetz Co., 113-115 N. 23rd St. 

PHOENIX 

Kenneth Anderson Co., c/o Mr. Melvin C. Long, 
422 S. 7th Ave. 

PITTSBURGH 9 

Crescent Sales Co., Inc., 4830 McKnight Road 

RICHMOND 

W. E. Sullivan, Jr., 6211 A West Broad St. Rd. 


SAN FRANCISCO 
F. M. Nicholas Co., 714 Harrison St, 
SEATTLE 4 
Northwestern Agencies, Inc., 
4130 First Ave., South 


CANADIAN REPRESENTATIVES 


EDMONTON, ALBERTA 

A. H. R. Louden Agency, 7608—88th Ave. 

MONTREAL, QUEBEC 

Harry J. lssenman, 5235 Kensington Ave. 

REGINA, SASKATCHEWAN 

MacKay-Morton, Ltd., 2226 Dewdney Ave. 

TORONTO, ONTARIO 

Hodgson & Powell Co., Ltd., Box 123, 
Postal Station K, 1909 Yonge St. 

VANCOUVER 9, BRITISH COLUMBIA 

Griffon Sales Limited, 551 West 8th Avenue 

WINNIPEG, MANITOBA 

MacKay-Morton Limited, 183 James Ave., East 


...AND DISTRIBUTED FROM 20 COAST-TO-COAST WAREHOUSES 


ATLANTA 
BOSTON 
BUFFALO 
PHILADELPHIA 
PITTSBURGH 


CHICAGO 
ST. LOUIS 


DALLAS 
DENVER 


CLEVELAND 


SEATTLE 

PHOENIX 

CANADA 
VANCOUVER 
WINNIPEG 


s — 
e . 
e * ee 
e 


DETROIT 
CINCINNATI 


SAN FRANCISCO 
LOS ANGELES 


EDMONTON, ALBERTA 
TORONTO 





(65) CABLE INSULATION TEsTs. Bul- 


letin RCT 712 features a discussion 
of observations derived from thou- 
sands of de overpotential tests, de- 
scribing the results of the tests and 
the nature of de failures in cable 
insulation. Rome Cable Corp. 

(66) ALUMINUM CONDUIT—What 
About It? 14-page booklet describes 


| its history, analysis of arguments 
: for and against the product, and 
conclusions as to the relative merits 


of steel and aluminum for raceway. 
Pittsburgh Standard Conduit Co. 
(67) CONTROLLER. 4-page catalog 


covers new electronic signaling 


| controller for accurate and auto- 

matic control of industrial proc- 

: esses, furnaces, ovens, and other 
equipment. Thermo Electric Co., 


Inc. 


(68) ADJUSTABLE-SPEED DRIVE for 

calendering. Bulletin GEA-6910 

j | describes the combating of cost/ 

profit problems with a planned pro- 

y gram of drive modernization. Gen- 


eral Electric Co. 

(69) ScHOOL LIGHTING booklet, 
“The A-B-See of School Lighting,” 
24 pages, gives explanation of fac 
tors involved in producing good 
light for good sight, amount of 
light required for specific tasks, 
and illustrations of various fixtures 
with performance charts. Smoot- 
Holman Co. 

(70) LIGHTING CONTROL for 
theatres, auditoriums, schools and 
similar installations. 8-page bulle- 


BRONCO TAKES tins EPD 5426-1 and 5416-1 include 


photographs and dimensional draw 


. THE GUESSWORK | ings of dimmer units, power unit, 
“ OUT OF CABLE | console and other components of 
é& BUYING Mark II and Mark III systems. 


Vickers Inc., Electric Products Div. 
(71) DISCONNECT SWITCHES, hook- 
operated. Bulletin PSE8 gives de- 
sign features of single-blade, single- 
throw; single-blade, double-throw; 
and tandem-blade, _ single-throw 
switches. Line Material Industries. 
McGraw-Edison Co. 

(72) WIRE AND CABLE REELS—the 
do’s and don’ts of handling. Posters 
graphically and humorously illus- 
trate care in transporting and han- 
dling reels to increase their life and 
reduce damage. National Electrical 
Mfrs. Assn. 

(73) LUMINAIRES. 14-page booklet 
illustrates and describes complete 
line of Modulume lighting equip- 
ment, including wood and plastic 
units with complete specifications 
and layout data. LAM Inc. 

(74) CONTROL CABLE with polyethy- 
lene insulation and double PVC 
jackets. Bulletin DM 5844 electri- 
cal characteristics and technical 
data. Anaconda Wire & Cable Co. 
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Easily and economically installed, SCOPE conserves power, fuel and 
water, actually lengthens the life of associated operational equip- 
ment by tailoring ‘‘on"' time to fit specific program requirements. 


Now...from a recognized leader inthe ter, SCOPE can control up to 60 elec- 


field of intricate timing devices and 
time control systems comes SCOPE 
(Stromberg Central Operations Panel— 
Electric). 


SCOPE controls remote equipment with- 
out special or additional system wiring. 


On a pre-determined schedule, SCOPE 
automatically controls the “on” and 
“off’’ operation of equipment in schools, 
offices, industrial plants, department 
stores and public buildings of all kinds. 
Thanks to such components as Strom- 
berg’s renowned Master Clock, Program 
Instruments and Electronic Transmit- 


tronic circuits. 


With the addition of auxiliary panels, 
it can control up to 160 circuits on one 
electronic frequency. 


Operating with four frequencies, a 
single SCOPE panel will control 640 
circuits. 


In any standard installation, SCOPE 
will “mastermind” the programmed op- 
erations of heating and air conditioning, 
lighting, clocks, audible signals, attend- 
ance recorders, time stamps, locks, 
pumps, valves and motors. 


A complete catalog—TIME AND SIGNAL EQUIPMENT—prepared especially 
for Architects and Engineers—is yours for the asking. 


TIME CORPORATION 


MAIN STREET, THOMASTON, CONNECTICUT 


SUBSIDIARY OF GENERAL TIME CORPORATION Sales & Service Offices throughout the U. S.A. 
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(75) Ewvectric Motors from 1/30 


“more for your money” UTILC 0 to 1 hp. 4-page bulletin 138 lists 


standard line with prices and speci- 
, ; fications. Motor Appliance Corp. 
— wh es 3 (0) DY (76) Test SETS. New catalog data 
va sheets describe hipot testers, dc 
S) , ee GAKLAND overpotential testers, corona test 


‘} 


sets, production-type insulation 
; : testers, wire sparkers, continuity 
at cei iss and leakage testers, and fault locat- 
id 7 § ing sets. Peschel Electronics, Inc. 
(77) SpuLice Kits. Catalog JD, 6 
pages, gives complete information 
on pre-engineered kits for splicing 
plastic-covered telephone cables, 
aluminum or copper _ shielded. 
G&W Electric Specialty Co. 

(78) LIGHTING EQUIPMENT for 
critical seeing tasks in drafting 
rooms, libraries, executive offices 
and classrooms is described in 12- 
page loose-leaf information file, in- 
cluding Spacialite, Budgetlite and 
Magna units. Ainsworth Lighting, 
Inc. 


(79) ALUMINUM WELDING. Compre- 
hensive survey of techniques of 
welding aluminum using gas- 
shielded metal arc and tungsten- 
inert-gas processes is presented in 
120-page book. Air Reduction 
Buy yours individually : | Sales Co. 


wm ene (80) ADJUSTABLE-SPEED DRIVE for 


extruding. Bulletin GEA-6909 fea- 
tures drive selection information to 
help determine the type that most 
Seiad esata SERIES U-56 | completely and economically meets 
CROSS COMPARTMENTS requirements, General Electric Co. 
we have them! 
(81) VOLTAGE REGULATORS—thei! 
TOOL yi — application, description, selection, 
C 0 M PA 8 T M c N T S . weights, dimensions, and connection 
. diagrams. Liquid-filled and dry 
: : , . - | pes s0-page ooklet. yener: 
Adaptable + Versatile * Economical. Series TC Rugged Tool Com- , oe 7 . page booklet. General 
| Electric Co. 
partments are designed so that you can mount them on any pickup 


(82) Door INTERLOCK SWITCH. 2- 
truck or flat bed vehicle. Buy them any way you want them. Indi- 


page data sheet describes subminia- 
vidually or in pairs with or without part trays. They convert the ture unit for use on high-voltage 
most ordinary pickup truck into an efficient workable service Ti dh cabinets and electronic cabinets 
vehicle by adding lockable carrying space for tools, parts and other — | Micro Switch. 
equipment without sacrificing loading area. /, Ton Pickups require ’ r 4 (83) INSULATION PRODUCTS. 20- 
| page catalog 31 describes standard 
packaged slot insulations, formed 
fibre and shaped wood wedges, and 
and economically be transferred when you replace your truck. formed polyester film wedges. In- 
sulation Manufacturers Corp. 


OPTIONAL EQUIPMENT | (84) SILICON RECTIFIER. New data 


1C-72 and 3/, Pickups require T(-84. Complete mounting instructions 
are furnished with TC Tool Compartments so that they can easily 


sheet presents complete description, 

data and specifications on power 

© Pipe Carrier with tension clamps ® Sliding Steel Covers, etc. ' rectifier with peak inverse voltages 
| ; ranging from 50 to 400 volts. Syn- 

Write Utility Body Company or telephone your nearest distributor | = tron Co. 

for complete information . 





@ Overhead Ladder racks ® Vise Brackets 





(85) LIGHT DIMMERS. Luxtrol units 

MODEL UB in three capacities: 450, 800 and 

1800 watts for incandescent and 

Theisen d fe) d co fluorescent lighting installations 

be are described and illustrated in new 

1530 WOOD STREET © OAKLAND 7, CALIFORNIA « TWINOAKS 3.8981 20-page booklet L758W. Superior 
Electric Co. 
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Two-Year Test Shows 
L-M Flush-Fit Couplings 
OK on Fibre Conduit 


In the fall of 1956, Wisconsin Telephone Company laid a 14-mile 
run of L-M Permaline Conduit, consisting of six- and eight-duct 
runs Carrying intercity trunk lines. 


Unusual Methods Speed Job 


To speed up this installation, the contractors used L-M Flush-Fit 
couplings. These are tapered couplings with the same outside diam- 
eter as the conduit itself. They permit one conduit to be laid directly 
on top of another, doing away with vertical separation and resulting 
in considerable savings in concrete. 

To maintain horizontal separation, wooden forks were used while 
the concrete envelope was poured. Upon completion of pouring, 
the forks were removed and reused. 


Get Data on Permaline 


Permaline Conduit offers many advantages, such as smooth in- 
ner bore, consistent high quality, and the Permaline-engineered 
conduit system with complete procedure, couplings, bends, bell ends, 
and all other equipment for a fast, efficient installation. If desired, 
Permaline Conduit is available on skids, in fork-lift bundles, or in 
steel-strapped slings. 

L-M Permaline is offered in sizes 2” through 6”, in 5, 8, and 10-foot 
l-o-n-g lengths that save even more time. The most complete line of 
sizes and lengths. The most complete stocks—in 76 warehouses 
throughout the country. The largest number of L-M representatives 
and fibre products specialists to help you engineer your jobs. 

Ask the L-M Field Engineer or specialist for free sample of 
Flush-Fit Coupling and information on this and Permaline Conduif; 
or write Line Material Industries, Milwaukee |, Wis- 
consin, for a copy of L-M’s 12-point plan folder 
and Bulletin UGIA. In Canada: Canadian Line #53 
Materials, Ltd., Toronto 13, Ontario. 


al 


PART OF THE 14-MILE PERMALINE CONDUIT installation by 
Milwaukee Division of Wisconsin Telephone Company. The 
section shown is in Racine County. The installation, which 
carries principally intercity trunk lines, was laid in six- and 
eight-duct runs, in five-foot trenches, with four feet of cover. THE L-M FLUSH-FIT tapered coupling is formed of light, strong 
The L-M Flush-Fit couplings (arrows), which are the same POLYFLEXON plastic. Outside diameter is the same as that of the 
outside diameter as the conduit, permitted a faster installa- conduit, so there is no bulge or extra thickness at the joints. On 
tion, requiring a minimum of concrete. This Permaline installa- request, L-M Permaline Conduit is shipped with an L-M Flush-Fit 
tion, made in 1956, has been completely trouble-free. coupling attached at one end of each length—without extra charge. 


\ one” ® e HGRA WE 
uy Li ndustries {i(( 
McGRAW-EDISON COMPANY 
DISTRIBUTION TRANSFORMERS * KYLE RECLOSERS ‘AND OIL SWITCHES * FUSE CUTOUTS AND FUSE LINKS © LIGHTNING ARRESTERS * POWER SWITCHING EQUIPMENT 
PACKAGED SUBSTATIONS * CAPACITORS * REGULATORS * OUTDOOR LIGHTING * LINE CONSTRUCTION MATERIALS * PORCELAIN INSULATORS * FIBRE PIPE AND CONDUIT 





« 


(86) CELLULAR FLOORS. 8-page bro- 
chure details design and applica- 
tion methods for headerduct and fit- 
tings for cellular steel floors used 
in power, communication and sig- 
nal distribution. Conduflor Corp. 
(87) THREE-PHASE Motors. GEA- 
6932, 2-page bulletin, covers inher- 
ently protected, integral-hp motors 
for fan, blower and compressor ap- 
plications. General Electric Co. 
(88) LIGHTING UNITS. New RLM 
specifications for incandescent and 
mercury vapor uplight porcelain 
enamel and aluminum units. RLM 
Standards Institute. 


(89) CEILING LIGHTING. New 4- 
page brochure on Panel-Luminous 
ceilings shows ten different diffuser 
panels supported on 1-in. aluminum 
track system. Luminous Ceilings 
Inc. 


(90) SUBSTATION TRANSFORMERS. 
Bulletin GEA-5452A, 8 pages, de- 
scribes Power Master transformers 
rated single-phase, 500 kva and be- 
low, and 3-phase, 15 kv and below 
General Electric Co. 





(91) RHEOSTATS. 12-page bulletin 
41 describes line of Jagabi labora- 
; tory and _  switchboard-mounting 
sizes, Maximum jaw openings, across flats p. 7s 2 
Me. 11. 1%": Ne. 17. 2”: Ne. 25, 3% | units, wire-wound and carbon pile 
James G. Biddle Co. 
(92) TELEPHONE CABLE for use in 
aerial, duct and direct burial serv- 


‘Master of Every Nut ged Bolt... ice is covered in technical booklet, 


with data on construction of plastic 


oa E> - 7 . cable for from under 25 to 400 
’ pairs. Rex Corp., Telephone and 
A Control Cable Div. 


(93) FLUORESCENT LAMP. New F40 

lamp for universal use in preheat 

ex renc or rapid-start fixtures with light 

output up 6% to 2800 lumens is de- 

scribed in Lamp Letter No. 59-86, 

eases -open fast-action multi-sided grip with ordering and technical infor- 


mation. General Electric Co. 
on every hex, square and flathead! ; 
(94) SYNCHRONOUS GENERATORS, 
Quick adjustment—stays to size... . engine-driven, in all standard rat- 
this new Hex Wrench goes on easily, ings at speeds from 150 to 600 rpm 
won't slip off—harder you pull, the and 720 to 1200 rpm, are described 
in bulletin 05B6139B. Allis-Chal- 
mers. 


tighter it grips . . . no more skinned 
knuckles or rounded nut shoulders! 
Narrow jaw for close quarters (95) COUNTIN« INSTRUMENTS. 
Famous Rita heavy-duty design, Catalog and price list covers elec- 
guaranteed housing, comfort - grip tric counters including hermetically 
handle. Three sizes for *<"’ to 2” sealed and dustproof models, actuat 
nuts. Make your work easier and ing switches, stroke counters, revo- 
"Got the RIEAID faster — buy new Ritai> Hex a. emg ts om tage a 

name on it?... Wrenches at your Supply House! Automation Controls Div., Genera 


Controls Co. 
Okay, I'll take it!”’ 





(96) PORTABLE SWITCHES, includ- 
ing pendant pushbutton station, at- 
; tachable pendant toggle switches, 

The Ridge Tool Company ia, Ohio, U.S.A. side-mounted toggle switches, and 
standard pushbutton switches are 


THREADED PIPE... it’s Tight... It’s Best... Costs Less! described in bulletin. Joy Mfg. Co. 
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a complete line of 


Q.Z. 


WATERTIGHT 


ENTRANCE 
FITTINGS 


for Conduit or Cable 


tt 


HERE’S A 
SEAL FOR DIRECT 
BURIAL CABLE 


HERE’S ONE 
FOR CABLE IN 
TRANSITE, FIBRE 
OR UNTHREADED \ 
STEEL CONDUIT 


THIS ONE 
CAN BE USED IN 
FLOORS AND 
THINNER 
WALLS. 


Hl 
- 
it 
il 


lee 
Lin 


End leakage problems once and for all! 
O.Z.’s new wall and floor entrance fittings 
for installation in concrete provide a posi- 
tively watertight seal around conduit or 
cable at any pass-through point! Use them 
with threaded or unthreaded steel conduit, 
fibre or Transite® conduit, or exposed 
cables of varying number and sizes. Gland- 
type sealing assemblies, with pressure 
bushings, may be tightened at any time. 
Fittings accommodate conduit ranging 
from %/,” to 6”. Standard types, sizes avail- 
able from stock. Specials made to order. 


TYPE FSK 


TRY THIS 
FOR SEALING 
CONDUIT IN 
FLOORS AND 


TYPE WSK 


THIS ONE’S 
FOR CONDUIT 
WALL ENTRANCE 


a 
ether O.Z. products, call your local 
distributor, or write to the company. 


® Registered trade-mark of Johns-Manville Corp. 


+ CAST IRON BOXES 

« CABLE TERMINATORS 

+ POWER CONNECTORS 

* SOLDERLESS CONNECTORS 
+ GROUNDING DEVICES 

+ CONDUIT FITTINGS 

» INTERLOCKED ARMOR 

CABLE FITTINGS 


Sales Office and Warehouse: 406 So. Cicero Avenue, Chicago 44, Ill. © ESterbrook 9-0326 
Office and Factory: 749 Bryant Street, San Francisco 7, Calif. © GArfield 1-7846 
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(97) AC CoNTACTORS, oil-immersed, 
are described in bulletin i14B8752. 
Units are rated at 400 amps, 5 kv, 
50 mva, mounted in small tank, for 
operation in hazardous, corrosive 
or dusty atmospheres. Allis-Chal- 
mers. 

(98) TERMINAL BLOCKS. Booklet 
describes Controlead heavy-duty, 
medium-duty and sectional type ter- 
minal blocks with typical list prices. 
Marathon Special Products Corp. 


(99) WIRE AND CABLE. Simplified 

technical information giving prices, 

weights, diameters, insulation 

thicknesses, and specifications of 

line of wires, cables and power 
ELECTRIC | cords. Hatfield Wire and Cable Div., 
Continental Copper and Steel In- 
dustries, Inc. 





(100) GARDEN LIGHTS. Garden and 
play area lighting equipment, in- 
cluding several new Floralites with 
fibre glass tops, are covered in two 
new pieces of literature, 135-59 and 
1016-59. Steber Mfg. Co. 

(101) ELEcTric BRAKES. Bulletin 
5000 describes Type WB de mag- 
netic brakes, with information on 
maintenance procedure and selec- 
tion data for matching brakes to 


specific motors. Electric Controller 
& Mfg. Co. 


(102) PRECISION SWITCHES. New 
28-page catalog 359 contains de- 
tailed information on expanded line 
of snap-acting switches for severe 
requirements, automatic devices 

. » « by more contractors than and appliances, including variety of 

integral and auxiliary actuator 

any other portable cord styles. Unimax Switch Div., W. L. 
Maxson Corp. 

The cord that clicks with contractors is ROYAL . . . and (103) ELectTRIc HEATING. 33-page 

the reasons are many. Made to high standards of quality, Booklet B-3768C contains series of 

and controlled every step of the way under one roof, Royal charts for simple, reliable compu- 

cords offer the quality characteristics that you look for most tation of heat losses, with a tabu- 


: ' as one wee ae lation of practical heat transmis- 
in your work — flexibility, durability and dependability. slam gdetilenin Gul Gimeaiiad tox 


Royal offers the most complete range of types and sizes, solving heating capacity problems. 


; Westinghouse Electric Corp. 
too, through your electrical wholesaler; one estinghouse Electric Corp 


recognized and respected name on all your (104) HIGH-VOLTAGE STARTERS. 
Sunthte oted — Rubber Neoprene pies Bulletin 8130 covers starters for 
b | 


: squirrel cage, wound rotor and syn- 
Plastic Jacketed Portable Cords, Thermostat chrenous motors on 2200 to 4800- 


Cable, Lamp and Fixture Wires, volt systems. Electric Controller & 
Machine Tool Wires, and heavy duty Mfg. Co. 

“POWR-KORD” extensions. (105) SmMoKE ALARM CONTROLS. 
Electric Eye unit intended to guard 
against damaging or panic-causing 
smoke circulated by air condition- 
ing systems is described by Bulletin 
553. Photomation, Inc. 


Next time you order cords, specify ROYAL. 


Royal Electric Corporation 
Pawtucket, Rhode Iisiand 


(106) ANTENNA OUTLETS for TV 
and FM radio installations in resi- 
dences are treated in 4-page catalog 

etLaectaic 58, describing kits available in two 
sizes for either two or four outlets. 
Mosley Electronics, Inc. 
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TAKES THE TOUGHEST 
PUNISHMENT DURING 
HEAVY CONSTRUCTION 





this is one of the 10 reasons why 


CONDUIT IS BETTER 


Greater inherent and structural strength 5 Easier to fish with a tape 
No special exterior preparation needed 6 Compatible with all building materials 


for concrete installations 


7 Great resistance to corrosion and alkali reaction 
Takes toughest punishments during construction 


8 Greater protection of conductors after installation 
Uses standard tools and accessories 9 Immediate delivery from distributors and mills 
10 Proven for more than a half a century in millions of installations 





CLAYTON MARK, pioneer in electrical conduit since 1910, specializes in producing steel conduit 
that meets all building specifications. Our facilities, engineering and production know-how guarantee 


quality products accepted as “The Contractors’ Favorites” in the industry—Electrictube, Hotkote, 
Galvakote and Enamelkote. 


Clayton Mark & Company 
1900 Demp Street, E Iilinois 





Please send me your booklet 
“Why Stee! Conduit Is Better’’ 


Name. 





CLAYTON MARK & COMPANY 


Address_ 
1900 DEMPSTER STREET * EVANSTON, ILLINOIS 


cee een 
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DECIDEDLY BETTER 


DAY:-BRITE 


LIGHTING FIXTURES 











FAITRVIE W 


INSTALLED BY THE WORLD'S FINEST ELECTRICAL CONTRACTORS 


DAY-BRITE LIGHTING, INCORPORATED 
1959 “A 49 ST. LOUIS 15, MO., SANTA CLARA, CALIF. 





— 





Reader’s Quiz 





Grounding an 
Ungrounded System 
Against Surges 


QUESTION C36—I wish to estab- 


lish a aground on an existing 3-phase 


480-volt ae power system for elimi- 
nation of voltages due to 
ground faults. What is the best and 
method of doing 


SUT de 


most 
th is? 


practical 
W.E.G. 
ANSWER TO C36—The simplest 
and most economical method is to 
ground the corner of the secondary 
delta. This has one main objection, 
voltage-to-ground on the other two 
phases will be 480 volts. The other 
method is the of grounding 
transformer, i.e., zig-zag, 3-phase, 
grounding transformer. Three sin- 
gle-phase transformers may be uti- 
lized (you may have on hand). With 
this system, the high side is con- 
nected star, neutral grounded, and 
the star connected to your lines. 
The secondary of this system is 
delta closed. The impedance of this 
system (impedance to ground) 
should be such as to permit suffi- 
cient current to flow through a 
fault to trip the breaker or blow 
the fuse and isolate the fault.— 
J.A.M. 


ANSWER TO C36—If W.E.G. has 
a 480-volt 3-phase system which is 
““Y” connected, the simplest method 
is to ground the neutral of the “Y”’, 
either solidly, as is usually done for 
systems under 600 volts, or through 
a resistor or reactor. If he has a 
delta connected system, probably 
the method of connecting to 
ground is by a zig-zag grounding 
transformer. The losses are chiefly 
due to magnetizing current, which 
is a small fraction of the system 
load current. The rating of a zig- 
zag transformer required to carry 
short circuit current is relatively 
small.—R.W.K. 


use 


best 


ANSWER TO C36—I would say 
that when it is desired to ground 
existing delta-connected low volt- 
age systems, a grounding trans- 
former should be used to form a 
neutral, which is then connected 
solidly to ground. Further informa- 
tion as to type and size required for 
such an application can be obtained 
from any reliable transformer man-: 
ufacturer.—D.S.V. 


QUESTIONS from readers on problems of industrial equipment, inst ,» ma 


repairs. 


Answered by electrical int e 


Hati int and 





s and industrial electrical contractors 





out of their experience. 


Measuring 3-Phase 
Power with Two 
1-Phase Wattmeters 
QUESTION D36—When two sin- 


gle-phase wattmeters are measur- 
ing power and power factor on a 
3-phase circuit, are meter readings 
adversely affected if power is re- 
ceived at a low power factor?— 
GIP. 


ANSWER TO D36—In any watt- 
meter there is a difference in phase 
between the current and voltage ele- 
ments which will produce an error 
which is greater for low power fac- 
tor, and will require the application 
of a correction factor. When two 
single-phase wattmeters are used to 
measure power in a 3-phase 3-wire 
circuit, there is an additional effect 
resulting from the method of con- 
necting the current and potential 
coils to the system. With this con- 
nection, the power is given by the 
algebraic sum of the readings of the 
two wattmeters. If the power factor 
is less than 50%, the deflection of 
one of the wattmeters will be nega- 
tive, and to obtain a reading it will 
be necessary to reverse either the 
current or the potential connections 
of that instrument. The reading of 
the reversed wattmeter must be 
subtracted from that of the other to 
give the total power.—B.F:S. 


ANSWER TO D36—The use of two 
single-phase wattmeters for meas- 
uring power and power factor on a 
3-phase circuit is quite satisfactory 
and independent of the power fac- 
tor of the load. However, the read- 
ings on these wattmeters depend a 
good deal as to whether there is any 
unbalanced loading. With unbal- 
anced loading on a 3-phase circuit 
it is quite possible to get a set of 
readings which, in reality, are com- 
pletely false as to the power or the 
power factor taken. In fact, in one 
case where the writer happens to 
know the situation rather well, a 
single phase load is deliberately con- 
nected across the 3-phase system to 
adjust the wattmeter readings so 
that they give a figure which is ac- 
ceptable to the utility providing the 
power. There is only one thing to 
watch for when using a balanced 
load and low power factor, and that 
is to make sure that both watt- 
meters are reading in the same di- 


For every question and every answer published we pay $5.00. 


rection. When using the system for 
low power factor measurement, it 
will be found that one wattmeter 
reads backwards, and the actual 
power drawn is the difference of the 
indications, rather than the sum. 
I have assumed throughout that the 
proper voltage and current are im- 
pressed on the wattmeter coils.— 
H.H:S. 


DC Plugging 
For AC Motors 


QUESTION E36—What are the ad- 
vantages of de plugging of a 3- 
phase ac motor over ac plugging? 
Which imposes the least severe con- 
ditions on the motor and which is 
the recommended method for fast 
stops?—J.M. 


ANSWER TO E36—Regarding the 
advantage of de plugging over ac 
plugging, I would say that de plug- 
ging minimizes the shock to the 
motor. Furthermore, there is no 
possibility of overrunning. When 
using ac plugging, what we effec- 
tively do is to try to reverse the 
motor, and thus we apply a tremen- 
dous surge of ac current. In order 
to make sure that the motor does 
not run backwards, a special type 
of rotary switch is used. However, 
if this switch should fail, it may be 
that the motor will run backwards, 
and this may have disastrous re- 
sults. With de plugging this is not 
possible, as the motor will not run 
with de. 

Another point about de plugging 
is that it is possible to control the 
rate of deceleration by varying the 
de current to the motor. It becomes 
rather hard to do this with ac plug- 
ging. 

Frankly, the writer is not happy 
with either de or ac plugging. I be- 
lieve that in both cases this puts too 
much of a stress on a motor, and 
wherever possible, I would recom- 
mend that brakes be used rather 
than plugging. There are available 
today excellent air-operated and 
magnetically operated brakes from 
a number of manufacturers. These 
brakes can be adjusted to go into 
operation at an extremely fast rate, 
yet will give very smoothly con- 
trolled deceleration. A further ad- 
vantage is that the brake draws 
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LIGHTWEIGHT “w ALUMINUM 
INITIALLY, CUTS 


Costs 20% less than copper with 
equal current carrying capacity! 


ee ee 


© GWE? tae ee Wh Sy ee ge ¥ # 





ee” 


SIMPLE CONNECTIONS REDUCES CLEARANCE SPACE 


Reverse lay provides simple and fast connections be- Unlike open wire construction, compact preassembled 
cause the conductors can be easily separated to make aerial cable needs little clearance space near buildings 
taps and connections. Tapping is quick and easy. and other structures. One cable takes the place of many. 
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AERIAL CABLE COSTS LESS 
INSTALLATION COSTS 





FASTER INSTALLATION 


Due to its light weight, aluminum aerial cable can be in- 
stalled to the same sags as copper cable. It provides as 
much clearance, and reduces the tension at pole sup- 
ports. Additionally, this reduced weight in some cases 
permits reduction of the messenger size. Less congestion 
on poles; decreased pole height when used for joint con- 
struction with telephone company; improved voltage 
regulation due to reduced reactive drop. 


See ‘‘MAVERICK’’ « Sunday Evenings, ABC-TV Network - 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


Save on first costs, save on labor and maintenance 
expenses now with KW aluminum aerial cable. 
KW preassembled aerial cable is available in both 
reverse lay and unilay in either aluminum or cop- 
per. For immediate service or more detailed infor- 
mation, call the Kaiser Aluminum sales office or 


KW distributor listed in your telephone directory. 


Kaiser Aluminum & Chemical Sales, Inc., 1924 


Broadway, Oakland 12, California. 


KAISER 
ALUMINUM 


“IF IT CARRIES CURRENT, “Sy CARRIES IT!” 


Consult your, local TV listing. 
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84 LBS. OF HEAVY-DUTY 
FOR HAND TOOLS 


BEAVER PORTO-MITE SUPER DRIVE 
Power to drive up to 12” geared 
tools! Lubricated for life! 


of nearest distributor 


R Send for complete 
ee BEA ~~“calalog and name 


>! PIPE TOOLS, INC. 


DANA AVE. 
WARREN, OHIO 








only a small amount of control cur- 
rent, and therefore, will not burn 
contacts, ete. Furthermore, the 
small amount of control current 
lends itself admirably to automa- 
tion, that is, programming of starts 
and stops, several control points, 
etc.—H.H.S. 


ANSWER TO E36€—Some advan- 
tages of de plugging or braking of 
ac induction motors versus ac plug 
ging thereof are: (1) much less 
heating of motor, (2) more power- 
ful braking action down to about 
10% speed, (3) braking torque 
easily varied with a rheostat. West- 
inghouse Electric, and some other 
companies, make crane controls 
using de braking. Hence, they could 
answer quantitatively any questions 
on this subject.—R.W.K. 


Tabulated Data on 
Short-Circuit Currents 
QUESTION F36—Where can we 


obtain graphs or tables to use in 
determining short-circuit current 
at a particular fault in circuits in 
the 110- to 18,200-volt range in al 
ternating currents ?—S.G.F. 

ANSWER TO F36—The only cor- 
rect graph or table to fit a certain 
job can come from a recording am- 
meter for slow currents and from a 
neon lamp near a photographic plate 
in a dark place for high speed cur- 
rents. These short circuit currents 


AT RECENT CHAPTER Officers Confer- 
ence of NISA in St. Louis were Cortland 
Worth, president of Niagara Chapter, 
Erie Electric Co., Buffalo, N. Y. (left); and 
John F. Neihart, president of Quaker City 
Chapter, Standard Electric Service Corp., 
Reading, Pa 
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Cut Costs on Any Job with 


co AlM 





New AIM Brand Slotted Angle is adapt- 
able to all kinds of applications, even 
such an unusual installation as this 
street light testing device. 


SLOTTED ANGLE 


For extra savings on every electrical installation, use versatile, new 
AIM Brand Slotted Angle—the only framing material that gives you 
Lock- Joints, Friction-Joints and 4” structural bolts. 


A new, exclusive, slot-and-hole bolting pattern cuts installation costs, 
provides durable structura] assembly and ease of apparatus attach- 
ment. Friction-Joints, easily formed by bolting through the slots, 
offer good rigidity. Bolting through the round holes gives you Lock- 
Joints for maximum strength and rigidity. All standard electrical 
fittings adapt to %” holes; no reaming or special fittings needed. 

Save On installation time, handling and storing. And you make 
an initial saving on material cost. 

Cold-rolled galvanized steel, AIM Brand Slotted Angle is available 
in two sizes: Standard 225-80 (214” x 114” x .080”) and Heavy-Duty 
300-104 (3” x 144” x.104”). Packaged in 10 pieces of 10 or 12-foot 
lengths with nuts and bolts. 

AIM Brand Slotted Angle is a product of Acme Steel Company, 
U. S. pioneers in slotted angle framing material. Stocked locally by 
leading distributors or write: Dept. EBD-79, Fabricated Materials 
Division, Acme Steel Company, 135th Street and Perry Avenue, 
Chicago 27, Illinois. 


AIM Brand Slotted Angle FA 
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depend on the part of the cycle when 
it happens, and the load conditions. 
—H.S. 


ANSWER TO F36—I am sure that 
if S.G.F. will contact the following 
people he will get desired informa- 
tion etc. Mr. Eustace Soares c/o 
Pringle Elect. Mfg. Co., Industrial 
Eng. Service, 1912 N. Sixth Street, 
Philadelphia, Pa.; I.T.E. Circuit 
Breaker Co., 1900 Hamilton Street, 
15 Amps., 125 Volts Philadelphia 30, Pa. I also feel that 
| GE or Westinghouse could also fur- 
nish desired information.—C.L. 


é. a TO RENE 
5262 5261 


Duplex, Brown Single, Brown Can You Answer 
ecification ification 
i — These QUESTIONS? 
QUESTION P36—I have had two 
COMBINATION inquiries about a system of gas 
sy lighting which was used some years 
O- 5292 ago. This system used lump carbide 
and water, the water being fed as 





4 Duplex, Brown 


15 Amps., 125 Volts BER Specification Grade needed to the carbide where the gas 

was generated as fast as the load 

15 Amps., 250 Volts . 250 Volts required, evidently with a pressure 

switch operated by the gas to open 
or close the water flow. 

Would like to have any informa- 


: Oy tion from other readers who may 
have worked on some of these gen- 
e erators.—E.E.M. 
5662 / 
Duplex, Brown Single, Brown QUESTION Q36—Where the fre- 
Specification Specification quency is O.K. but the wave shape 
Grade Grade 
{ w 





of each cycle is not a sine wave, 
how can the wave shape be made 
into a sine wave to get better motor 
operation ?—E.B. 


QUESTION R36—The haulage sys 
tem of our mining operation con 
sists of one 13-ton, 250-volt, de 
trolley locomotive remotely con- 
O~© trolled from each ore chute by a 
_ 4750 P. B. Station which operates a panel 
Duplex, Brown mounted de contactor to energize 
Specification and de-energize the trolley line as 
Grede each car is spotted at the chute for 
loading. This system necessitates 
leaving the locomotive controller 
two-thirds on. This in turn creates 
a problem of severe arcing of con- 
tacts at panel mounted contactor. 
Would it be practical to install 
standard power capacitors of say 
4760 25 kvar each, in parallel across 
Single, Brown these contacts to reduce the severity 
Specification ; of the arc? If so, approximately 

Grade AH) p ° 
how many kvar of capacity would 
| it require to attain effective re- 

' | sults? 

HARVEY HUBBELL, INCORPORATED The contactor panel consists of 
| two contactors connected in par- 
BRIDGEPORT 2, CONNECTICUT allel. Would it be of any advantage 


to connect them in series ?—A.A.N. 


~~ 


Opa ie hele Sime ce) Mee) teltl. itil, lems). |e 
15 Amps., 125 Volts 15 Amps., 277 Volts 
n * 


{=x , 
the 


4700 
Duplex, Brown 
Specification 
Grade 
~ ~~ 
— 


4710 
Single, Brown 


Specification 
Grade 


WIRING DEVICE OFFICE AND WAREHOUSE LOCATIONS 


Bridgeport 2, Connecticut Los Angeles 12, California PLEASE SEND IN 
State and Bostwick Streets 103 North Santa Fe Avenue IN CANADA: 


Chicago 7, I\linois San Francisco, California Scarborough, Ontario, YOUR ANSWERS BY AUGUST 15 
37 Seuth Sangamon Street 1675 Hudson Avenue 1160 Birchmount Road 
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Meet Special Lighting Problems in Special Ways... 


with STANDARD SYLVANIA FIXTURES 


Every so often a lighting situation develops that just can- 
not be answered by conventional methods. 

Take the installation shown above as an example. 
Here is a shop where precision machine work is per- 
formed daily. Lighting requirements call for effective 
vertical illumination on the key surfaces of intricate tools 
as well as even, high level horizontal lighting. Reflected 
glare from the polished surfaces must be kept at a mini- 
mum and shadows should be practically non-existent. 

[To meet the lighting requirements under these chal- 
lenging circumstances, Sylvania engineers recommended a 
louvered fixture with 35° x 45° shielding and plenty 
of up-light to achieve two purposes . . . to eliminate 
unsatisfactory contrast between the fixtures and the ceil- 
ing background; and to achieve effective uniformity of 
illumination throughout the entire area. Very high out- 
put (1500 ma.) lamps were used to produce the 150 foot- 


candle level desired. And a special grid-type layout was used 
to provide lighting on vertical surfaces from all directions. 

The result, as shown above, is uniform, high level light- 
ing where workers perform efficiently in complete com- 
fort. Production efficiency has increased and rejected 
parts have been reduced considerably. 

This illustrates why it pays to check with Sylvania 
when a lighting problem confronts you. Sylvania’s com- 
plete line of fluorescent fixtures . . . both industrial and 
commercial . . . gives complete freedom in selecting the 
exact fixture that will solve your problem best. 

From now on, take your lighting problems to Sylvania 

. . Where good lighting is a science. 

SYLVANIA LIGHTING PRODUCTS 
A Division of SYLVANIA ELECTRIC PRODUCTS INC. 
Department 59-8 
One 48th Street, Wheeling, West Virginia 


Subsidiary of 
GENERAL TELEPHONE & ELECTRONICS 


PLUORESCENT LIGHTING FIXTURES ANDO SYSTEMS «+ BEST FIXTURE VALUE IN EVERY PRICE RANGE 


SO mopeRN 
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Questions on the Code 





Answered by: 


Service Disconnect— 
Handle Ties 


A question has arisen 
© cerning the use of tie bars 
on a circuit breaker pane l. A typical 
would be a 
12 single pole 
sets of tte 
handles 


residence with 
Six 


example 
branch circuits. 
installed on the 
would limit the 
disconnecting means to six opera- 
tions and not necessitate a main dis- 
Please 
ion of the 


le 1). F. 


bars 


bre ke r 


connect. advise if this is in 


National Electrical 


lat 


Ground 
] 2 wire 
circuits 
a 


Section 235l-a of code, 
disconnecting 
means for services includes the fol- 


lowing clause 


tne 
y. 


covering the 


“Two or three single pole switches 
or breakers, capable of individual 
operation, may be installed on multi- 
wire circuits, one pole for each un- 
grounded conductor, as one multi- 
pole disconnect (where applicable, 
see Section 2353) provided they are 
equipped with “handle ties re 
making it practical to disconnect 
all conductors of the service with 
no more than six operations of the 
hand. The disconnecting means 
shall be of a type approved for 
service equipment and for prevail- 
ing conditions.” 

When the above conditions are 
satisfied, there is no occasion to 
install a main disconnect ahead of 
the circuit breaker assembly. It is 
significant to note that the two or 
three breakers, connected by a 
handle tie as one multi-pole discon- 
nect, serves a multi-wire circuit. 
In other words two breakers con- 
nected to the same phase conductor 
could not be connected by a “handle 
tie.” 

In order to clarify the rule in- 
volved, I have shown by Fig. No. 1, 
12 single-pole circuit breakers in- 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


A. 
Z. 


McDONALD, New York Board of Fire Underwriters, Rochester, N. Y. 
SEGALL, Consulting Electrical Engineer, New Orleans, La. 


stalled in a _ service panelboard 
served by a 3-wire, 120/240-volt 
single phase service. In order to ob- 
tain six means of disconnect, two 
breakers, each connected to dif- 
ferent phase conductors, are 
equipped with “handle ties.” Offi- 
cial Interpretation No. 448, issued 
early in January 1958 covers this 
point. It reads as follows: 

“QUESTION—Is it the intent 
of Section 2351 to recognize as one 
of the disconnecting means, two 
single-pole circuit breakers on the 
same side of the line and controlling 
two 2-wire circuits? 

“ANSWER—NO.” 

Circuit No. 1 shows how a 3-wire 
multi-wire circuit is served through 
two single pole circuit breakers 
equipped with handle ties acting as 
a multi-pole disconnect. This cir- 
cuit fully satisfies in my opinion 
the letter and intent of the rule. 

Circuit No. 2 shows 2-wire 
branch circuits, with individual 
neutral conductors run direct to 
the grounded bus in the service 
equipment, served through two 
single pole circuit breakers equipped 
with “handle ties” acting as a multi- 
pole disconnect (each breaker con- 
nected to opposite sides of the line). 
This procedure has been criticized 
since the breakers do not serve a 
multi-wire branch circuit as _ in- 
ferred by Section 2351. 

Circuit No. 6 shows a 
multi-wire branch circuit may be 
obtained at a panelboard and im- 
mediately converted into two sepa- 
rate 2-wire circuits at 
box immediately 
panelboard. This procedure would 
satisfy the rule which refers to 
multi-wire circuits, but it is diffi- 
cult to understand the distinction 
in hazard which results when either 
circuit No. 2 or No. 6 is used. Offi- 
cial Interpretation No. 450, issued 
during May 1958, clarifies the code 
intent on this question. It reads as 
follows: 

“Section 2351: 
nections on the 
plate. 
“STATEMENT:—12 single pole 
circuit breakers are equipped with 
handle ties or have the handles of 
adjacent breakers close enough so 
that six disconnects result. These 
six disconnects control six 3-wire, 
120/240-volt branch circuits. 
“QUESTION :—If the 3-wire 


two 


3- wire 


a junction 
adjacent to the 


of con- 
neutral 


Number 
service 


branch circuits are divided into 
12 2-wire branches at the service by 
the provision of 12 instead of six 
connections on the neutral plate or 
bus, would this be in accordance 
with the intent of paragraph 2 of 
Section 2351? 

“ANSWER:—YES.” 

A summary of the foregoing in- 
dicates that 12 single pole circuit- 
breakers may satisfy the require- 
ments for a service-disconnect when 
all of the pertinent provisions of 
Section 235la satisfied.—B.A. 
McD.—7/59/1 


are 


Motor Overcurrent 
Protection 


Q. 


are to be 
and the 
as a standard. 

a. With the 
practical that a municipality take 
the “option” of the 
and 
that “th ree % 
quired instead of two in all 3-wire, 


It is recognized and the cod 
so states that code provision 
considered a “minimum” 
code is not to be considered 


above in mind, is it 
inspector out 


make a mandatory provision 


overload relays be re- 
3-phase, ac grounded neutral; all 
4-wire, 3-phase, ac grounded neutral 
or ungrounded neutral? 

bh. Would, or 
ranted in a 


W.W. 


is such action war- 


large metropolitan 


area? 

A A municipality has the right 
ZE.e to make any mandatory pro- 
visions or pass any ordinances pro- 
vided these are within the scope of 
its charter, enabling act or any 
other legal authority given to the 
municipality. The National Electri- 
cal Code is only a legal document in 
so far as it is legally adopted by any 
municipality within the framework 
of its legal powers. The prime pur- 
pose of any ordinance, etc., should 
be the practical safeguarding of 
persons and property. 

The answer to your second ques- 
tion is again a moot one. The code 
only points out in the fine print note 
of Section 4327 that a problem does 
exist and further recommends a so- 
lution. What action should be taken 
by a large metropolitan area cer- 
tainly cannot be outlined by one 
who does not have all the facts and 
conditions. In fact, no one person, 
or even one group of persons, for 
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y/ UNIFORM 
M(// GALVANIZED 
/ THREADS 


CUTS INSTALLATION COSTS ~, 
BY ELIMINATING RUSTY ~| 
THREADS AND ASSURING . 
FREE RUNNING COUPLINGS. “XA ‘1/1/11 





OTHER STEELDUCT FEATURES THAT 
SAVE TIME AND CUT LABOR COSTS 


DOUBLE THREAD PROTECTION a 
Bw 

As the zinc protects the sharp, clean SD 

Steelduct threads from corrosion, Steelduct ; 

plastic and fiber-metal caps protect the oy Apaens 

threads from damage in rough shipping CONDUIT 

and sto dition q 


rage con s. Protectors are 


olor coded for easy size identification 


KNURLED = NO WELD BEAD ” tier neat > a | THE STEELOUCT CO 
us knurled inner surface YOUNCSTOWN, omc 

and beadless weld of EMT reduces pull - —— ad ™, 2, ua pa vent oat a 

ng effort 37%. Wiremen bend Steelduct } c ols ‘ 

eee ' 2 

Bend-Aliner EMT to any degree without 4 et, 


splitting continuous welded seam 





Steelduct Conduit Meets Federal and ASA Specifications 


THE STEELDUCT COMPANY 


REPUBLIC STEEL BUILDING YOUNGSTOWN, OHIO 





General Electric brings you bold new advances 
a in safety switch design 


New G-E light and heavy duty safety switches offer savings in space, easier instal- 
lation, longer life and maximum safety. And the Heavy Duty (Type A) sells at Nor- 
mal Duty (Type C) prices! Write for Bu!'stin CPD-74. General Electric Company, 
Circuit Protective Devices Dept., Plainville, Conn. 





Safety phase barriers f 


Pet . — - . protect personnel from — 
; ( accidental contact. f 
EP hog’, Ke ‘ 

Clear ON-OFF indication, ra yy > é \ 


Cae 


nt metal me= Bi — -— 
permane etal name ae ee ee 
plate. a mame a 


2 ~\ 
\ 
@ une suiew \Y 
REPLACE AFTER WIRING 


= 
Visible blades with 4 ee i 
stainless steel springs Be os L3 7 
assure positive contact; ar » 
minimum joints in cur- td pa «) ry 
rent path; silver-plated Fy ¢: a 
current-carrying parts; no : - oe — + _ 
fiber linkages to break. : j i 


—§ oll lolol 


top or bottom. (100-600 
amp.) Saves time, work 
and wire; lets you do a 


neater job in less time. : V4 
ON-OFF indication re« ewe 


mains unchanged. 


<2 an | =P Sf | 
Removable cover and 4 | > 10) nt} O} s{5) 








interior for easier instal- 
lation. 


Lugs for either capper or 
aluminum. (60-600 amp.) 


Bottom-hinged : ‘ 

and front-oper- & 
ated for close : \ 

ganging. - A, fr 


HEAVY DUTY 





GENERAL @® ELECTRIC 
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example, the inspection group, or 
the utility group, or the contractor 
group, etc., could possibly evaluate 
all the factors satisfactorily to come 
up with a proper answer. 

This problem has been recognized 
for many years. Many people have 
studied it and quite recently it has 
been given much publicity. Mr. 
Frank Johnson of the New Orleans 
Public Service, Inc. has made quite 
a study of this problem and pre- 
sented a paper before the South- 
eastern Electric Exchange. As a re- 
sult of this paper and subsequent 
discussions NEC Panel No. 11 has 
proposed that this fine print note be 
made mandatory in the 1959 Code. 
However, there has been quite a bit 
of discussion of this proposal and 
much opposition has developed to 
its adoption. 

So my advice to any group con- 
templating any action at this time is 
to hold off for the present. The 
problem has been recognized. Many 
different interests are examining 
and studying the various facets of 
the problem. When the final answer 
has been evolved you can be assured 
that you will then have a code pro- 
vision that will represent the best 
practical compromise available con- 
sidering every phase of the problem. 

For the present if you have any 
one particularly isolated case or 
cases which may be very “sticky” 
you can still resort to the preroga- 
tive offered to you by the fine print 
note in Section 4327 to take care of 
these for the present without stick- 
ing your chin out with some action 
you may be sorry for at some later 
date.—B.Z.S.—7/59/2 


Service Heads— 
Outside Wiring 


Q. 


power 


We are running 
phase 
driven 


140-volt 3- 
power to an electric 
We took off 
from a deep well pump house for 
our power source and ran overhead 
some 100 ft to the gate. Both gate 
posts are about 4 ft higher than the 
gate proper. The chief electrician 
intended to come from the overhead 
to a half-inch which he had 


pipe 
bent in a gooseneck without any 


440y-3¢ 
—_—_ Nol2 WP 


gate. 


Control box for 
electric gate 
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protection for the wire from phase 
fault or the weather. A sketch of 
the situation is shown here, I 
maintain that a service head should 
be used. What is your opinion?— 
J dd. 


A The provisions of Section 
e 3008 of the code read as fol- 
lows: 

“Except as provided in Section 
3009, a box or terminal fitting hav- 
ing a separately bushed hole for 
each conductor shall be used 
wherever a change is made from 
conduit, electric metallic tub- 
ing, non-metallic sheathed cable, 
armored cable or Type MI cable 
and surface metal raceway wiring 
to open wiring or to concealed knob- 
and-tube work. A fitting used for 
this purpose shall contain no taps 
or splices and shall not be used at 
fixture outlets.” 

This general code provision would, 
in my opinion, cover the case in 
question even though the installa- 
tion is outside. In fact, it appears 
that an outside installation would 
be more concerned than an interior 
installation. 

According to Section 2337 service 
conduit shall be equipped with a 
raintight service head with con- 
ductors of opposite polarity brought 
through separately bushed holes. 
A gooseneck is only recognized for 
use with service cable and then the 
wires must be taped and painted 
and held in place by its connection 
to the  service-drop conductors. 
These rules only apply to services, 
but in the absence of specific rules 
covering the case in question they 
form a pattern of good practice for 
all outside installations. I am un- 
able to find under Article 730, cov- 
ering outside wiring, any specific 
reference to the subject, although 
the provisions of Section 7341 re- 
quire conduit on the exterior of 
buildings to be made raintight and 
suitably drained. To me this implies 
that a service head or an entrance 
cap must be used. The code does 
not recognize a gooseneck, formed 
on a conduit, to satisfy the provi- 
sions for a raintight job. 

In connection with your diagram, 
it is significant to note that the 
provisions of Section 7314b of the 
code require the overhead con- 
ductors to be not smaller than No. 8 
for spans exceeding 50 ft in length. 

Section 2337 requires the con- 
nection of service entrance conduc- 
tors to the service drop conductors 
to be at a point above the level of 
the service head. As shown by your 
diagram, water, during a rainstorm, 
could enter the conductors at the 


splices and travel down to the con- 
trol box. This, of course, is a serv- 
ice rule but one which should be 
recognized on all outside wiring. 
As a result the conduit should be 
brought up to a point just above to 
highest conductor as shown by the 
dotted lines on your diagram.— 
B.A.McD.—7/59/3 


‘RR’ Insulation 


Can Style RR wire which is 
Q. listed by Underwriters’ Lab- 
oratories, Inc., as Type RH-RW be 
pulled in conduit for an interior 
raceway system ?—H.B. 


A According to the Table in 
e Section 3102 of the code, a 
Type RH-RW insulated conductor 
is recognized for use with any of 
the applicable wiring methods of 
Chapter 3. As a result, such an in- 
sulated conductor is recognized for 
use in conduit for interior wiring. 
The manufacturer’s designation 
“Style RR” indicates that it has a 
neoprene jacket, in addition to a 
high moisture-resistant insulation. 
It has been recognized by U.L. as a 
Type USE cable, suitable for direct 
burial in the earth. In such in- 
stances however the code designa- 
tion “USE” should appear on the 
conductor. In all cases the code des- 
ignation identifies the insulation, 
and when a conductor is listed by 
U.L. as type “RH-RW,” its use is 
restricted to that recognized by the 
code for such a type of insulation.— 
B.A.McD.—7/59/4 


CONSULTING ENGINEER Irv Drucker of 
Drucker & Associates, Chicago, checks 
over remote lighting control system he 
helped design for a recently completed 
southwest Chicago bowling alley. 
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Installation: Jewish Community Center, Detroit, Michigan 
Architect: Paul Tilds & Associates 

A. Waronoff, Supervising Architect 
Contractor: Lerner-Linden Construction Company 
Electrical Contractor: Donn Resnick Electric Company 


IN COMMUNITY SERVICE 
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REPUBLIC METAL LUMBER 


Easy to use Republic METAL LUMBER® is the ideal material for 
building conduit and cable supports, frames for mountings, and 
other applications. Saves installation time. Use it like common 
lumber. Simply measure, cut, assemble with ordinary bolts and 
nuts. Available in packages of 10-foot lengths. Write for 
additional information. 
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CENTER, DETROIT 


INSTALLED 





In schools, institutions, monumental buildings such as the 


Jewish Community Center, Detroit, Michigan . . . electrical 


contractors prefer Republic ELECTRUNITE® E.M.T. because 
... the dest costs Jess installed! 

ELECTRUNITE E.M.T. is lightweight, easy to handle. 
Bending is easier. Wire-pulling, wire-pushing is easier. 
Yet, ELECTRUNITE provides all the corrosion- resistance, 
strength, and protection of steel. 

ELECTRUNITE is “INCH-MARKED””® in feet and inches for 
easy, accurate measuring. Full length “GUIDE-LINES’’® keep 
bends in the correct plane. Exclusive “INSIDE-KNURLING” 
with new SILVERSLICK inside finish makes wire-pulling up 
to 37% easier. 

ELECTRUNITE is produced to American Standards C80.3 
—Federal WWT-806 Specifications, and carries the Under- 
writers’ Laboratories Seal of Inspection. Get Republic 
ELECTRUNITE E.M.T. facts first-hand—call your local 
electrical distributor. Or, write direct. Send coupon. 





» 


Keep ahead of the concrete pour. Easy bending Republic Ready for concrete—runs in place, stub Ready for wiring. Republic ELECTRUNITE E.M.T. 
ELECTRUNITE takes the worry out of making back-to-back alignments set up, re-inforcing wire down. with SILVERSLICK inside finish makes wire-pulling 
and saddle bends ... avoids wasted time and wasted Republic ELECTRUNITE resists corrosion, gal- up to 37% easier. Wire-pushing, easier, too! 


materials, vanic action, 


REPUBLIC 


STEEL &# 


Welt Wider Reuge 
x Stindard, Stols cnt, SCH, Quoc 


REPUBLIC STEEL CORPORATION 
DEPT. EC-8099 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Please send information on following Republic Products: 
O Republic ELECTRUNITE E.M.T. © METAL LUMBER 
Name Title 





Firm 








Address 





City Zone State. 
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Bare Grounded 
Conductor 


’ Underground 
OW Q Is it permissible to bury di- 
* 


rectly in the earth a bare 

copper conducter or an armored 

DO THE JOB EASIER ground conductor? The bare will be 
used as a neutral and the armored 


ground will be used as a system and 


WITH THE RIGHT PLIER equipment ground.—R.C.M. 
A According to the provisions 
e of Section 3019, “Conductors 
run underground shall comply with 
the provisions of Sections 2311, 
2312 and 2312 as far as mechanical 
protection is concerned.” 

Section 2311 reads as follows: 
“Mechanical Protection. Under- 
ground service conductors shall be 
protected against mechanical in- 
jury by being installed in duct, con- 
duit, in cable of one or more con- 
ductors approved for the purpose, 
or by other approved means. See 
Section 3102-b.” 

“Section 3102-b. Conductor In- 
sulation, Wet Locations. Insulated 
conductors used underground, in 
concrete slabs or other masonry in 
direct contact with earth, in wet 
locations, or where condensation or 
accumulation of moisture within 
the raceway is likely to occur, shall 
be moisture’ resistant, rubber 
covered (Type RW); moisture re- 
sistant, thermoplastic covered 
(Type TW); lead covered; mineral 
insulated-metal sheathed (Type 
MI); or of a type approved for 
the purpose.” 

Fine print note. “Such conduc- 

po < oi htite OS” le ° ) tors are not suitable for direct 
e Ait h ff e Bh; 4j)44 e Asa yatite burial in the earth unless of a type 


specifically approved for the pur- 


De 1. pose”. 
Luality pPtvewd This code provision only concerns 


insulated conductors, and it is 
quoted to establish the fact that 


Any job is a hard job without the right tools. These special purpose | "en ® ee pees cng 


Channellock quality pliers will help you do hundreds of jobs easier, tention must be given to the type of 
faster. They’re precision-built of high grade drop forged steel to conductor insulation, and also the 
last longer, work better. And you'll like the gleaming, full-polished fact that neutral grounded conduc- 
finish at no extra cost. tors must generally be insulated. 
The second sentence of Section 
3102-b reads as follows: 


; ; “Cables of one or more conduc- 
Ask for Genuine Channellock pliers by name. Seu See dicaet Wetted tu the cnet 


Look for the trademark on the handle. shall be Type USE, except that 
branch circuit and feeder cable may 
be Type UF. If single conductor 
cables are installed, all conductors 


CHAMPION DeARMENT TOOL COMPANY = & Scranch circuit, including’ the 


MEADVILLE PENNSYLVANIA neutral conductor, shall be run con- 


tinuously in the same trench or 
raceway. Supplementary mechani- 
cal protection, such as a covering 


| 
' 
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For underground 
power distribution systems 


Underground distribution system savings begin the day you decide to 
install J-M Transite Ducts. You can figure on lower operating costs, 
prolonged insulation life, more reliable service and longer cable life. 





J-M Transite Ducts permanently resist fire and arc... 
provide lifelong dependability, many operating economies 


ONE ARE MANY of the headaches 
(; of transmitting heavy electrical 
loads underground, when you protect 
cables with Johns-Manville Transite® 
Ducts. They assure you of greatest 
protective value, and maximum load 
capacity, per dollar invested. 

And when cable fire or failure 
occurs, noncombustible Transite 
Ducts remain undamaged and can be 
used again for the new lines. Regard- 


less of conditions, Transite Ducts pro- 
vide permanent service as they do not 
deteriorate from heat, water or cor- 
rosive soils. 

Tests have shown that Transite- 
protected cables run cooler under 
given loads... carry greater loads at 
given temperatures because Transite 
helps dissipate heat faster. And for 
lower operating costs, consider the 
long-range value of Transite Ducts in 


terms of (1) increased insulation life, 
(2) fewer cable failures, and (3) lower 
12R losses for the full working life of 
a system. 

For details on Transite Ducts’ 
many advantages, distribution engi- 
neers are invited to write for infor- 
mative brochure EL-29A. Johns- 
Manville, Box 14, New York 16, 
N.Y. In Canada, 565 Lakeshore Road 
East, Port Credit, Ont. 


JOHNS -MANVILLE 


JouNs-MaNviLLe J/¥} 


PRODUCTS 
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Hammerless 
setting 
tool 


For easy, secure installation of 
small and medium size Machine 
Screw Anchors in tile, concrete 
and cinder block, and all types 


of masonry. 


The ideal tool for installing 


anchors. in. bottomless holes, 
holes with fragile bottoms, 
and where ordinary set- 

ting tools cannot be 


used. 


Sefe anchor installa- 
tion in hole with 
fragile bottom 


Anchor installed in 
normal depth hole. 
Note all anchors are 





Secure anchor installa- 


tion in bottomless hole 


See your industrial, hardware or electrical supplier 


ARRO EXPANSION BOLT COMPANY 


DEPARTMENT D, P. O. BOX 388, MARION, OHIO 
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of board, concrete pad, raceway, 
etc, may be required by the author- 
ity enforcing the Code.” 

A summary of the foregoing 
rules indicates to me, as covered 
by Section 2311, that underground 
conductors, regardless of insula- 
tion, must be protected from me- 
chanical injury. Such protection is 
considered satisfied when the con- 
ductors are installed in conduit, 
duct or in a cable, but when cables 
are used it may be necessary to 
provide additional protection from 
mechanical injury by coverings, 
concrete pad, raceway, etc, as 
covered by Section 3102-b. Accord- 
ing to Underwriters Laboratories 
Type USE underground cable does 
not have inherent protection 
against mechanical abuse and when 
installed under driveways, parking 
areas, railroad crossings and simi- 
lar locations, they should be pro- 
tected from the crushing effect of 
weight by the methods covered in 
Section 3102-b. 

Since the use of a bare neutral 
grounded conductor is restricted to 
services, when the voltage to ground 
does not exceed 300 volts, it appears 
that the provisions of Section 2303 
are primarily concerned with your 
question. At the present time, the 
status of a bare neutral installed 
underground in direct contact with 
the earth is rather vague, and while 
I believe the above quoted rules 
could be interpreted to prohibit 
such use, past field experience indi- 
ates that such procedure has been 
accepted. In order to specifically 
cover this question a proposed revi- 
sion of Section 2303-b has been un- 
animously ccepted by Panel No. 3 
for inclusion in the 1959 edition of 
the code. It may be subject to fur- 
ther revision before final action is 
taken in 1959. It reads as follows: 

“Section 230-30 (2303-b) 

“PROPOSAL: Consider bare 
conductors in the earth. Although 
permitted by code for many years, 
questions recently raised concern- 
ing bare grounded copper conduc- 
tors buried directly in ground. No 
specific failures or trouble with 
such conductors have been reported 
to the Panel. There have been re- 
ports from certain areas, of de- 
terioration of galvanized piping 
and other ferrous metals buried in 
the earth in the vicinity of expused 
copper. Bare aluminum generally 
considered unsuitable for under- 
ground. 

“SUBMITTER: 
don. 

“PANEL RECOMMENDATION: 

UNDERGROUND SERVICE 
CONDUCTORS. 


Merwin Bran- 
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DEPENDABLE ADHESION * PROPER STRETCH « EASY TO USE 


Every splice you make must be final, permanent and safe. 
SLIPKNOT PLastic TAPE is engineered for dependable 
adhesive quality and proper stretch to insure a neat, tight 
wrap that molds to any irregular shape and stays down. 


And Slipknot’s patented, exclusive cutter, packed free 
with every 66-foot roll, solves the handling problem — 
swiftly, handily, easily. No waste...no distortion ...no 
effort. 


Next time, specify SLIPKNOT PLASTIC ELECTRICAL TAPE 
from your distributor. 


PLYMOUTH RUBBER COMPANY, INC. 


QUALITY SINCE 1896 CANTON, MASSACHUSETTS 
Makers of SLIPKNOT FRICTION TAPE —- most widely used friction tape in the world : 





“A—-Underground conductors up 
to the point of attachment to serv- 
ice equipment shall be covered with 
rubber, cambric, thermoplastic, 
paper or other approved insulating 
material, except: 

“Exceptions: 

“No. 1. Uninsulated grounded 
neutral conductors of aluminum or 
copper may be installed under- 
ground when part of an approved 
cable assembly. 

“No, 2. Bare grounded neutral 
conductors of copper may be in 
stalled underground in duct or con 
duit 

“B—Insulated service condu 
tors installed underground, or i 
concrete slabs or masonry in direct 
contact with earth, shall be lead 
covered or of other types specially 
approved for the purpose. 
“INTERPRETATION NO, 447 

“PANEL COMMENT: Agree 
with Interpretation that code did 
not prohibit bare conductors in di- 
rect contact with the earth. Based 
on reports, however, of corrosion 
resulting in other structures where 
bare copper conductors were buried 
directly in the soil in proximity 
with dissimilar metals, the above 
change in Section 2303-b is now 
recommended. 

“PANEL VOTE: Unanimous.” 

In addition to the foregoing, | 
am quoting an answer to a similar 
question given by the late Glenn 
Rowell in the January 1957 issue of 

C.&M. 

“Under Section 1110 of Article 
110 you will find the following 
wording: ‘Unless approved for the 
purpose, no conductors or equip- 
ment shall be located ii damp or 
wet locations; where exposed to 


SILVER-PLATED for Cooler Operation 


Gives positive protection against non conducting 
heat-producing copper oxide. Prevents power waste gases, fumes vapors, liquids or 
through watt loss. Reduces maintenance. Keeps other agents having a deteriorating 
switchgear, busways, switches, panel boards, mo | effect on the conductors or equip- 
tor starters and other apparatus cool and safe ment; nor where exposed to ex- 
SAY “SHAWMUT" for your own Protection aiaaiene temperatures.’ 


most soils contain 
some form of decaying vegetable 
matter or some other chemical 
which is injurious to copper, the 
use of a bare conductor as part of 
an underground circuit would be 
in violation of this section unless 
an analytical test of the soils in 
which this bare copper conductor 
was buried indicated that soil was 


© 1959 The Chase-Shawmut Co. free of any deteriorating agencies. 


It is true that in certain types of 

THE CHASE-SHAWMUT co. locations bare copper sasiiene 

374 MERRIMAC STREET + NEWBURYPORT, MASSACHUSETTS will not be affected by soil acids or 

Subsidiary of I-T-€ CIRCUIT BREAKER CO., Philedeiphia, Pennsylvania alkalis. The most common instance 

where this is true is on street light- 

ing circuits contained wholly under 

Pas paving or sidewalks where the soil 

Eta consists largely of sand or very 

Anipinsp” Tr-ondes = Ywowrt’ x OT 1 light loams. Experience on airport 
lighting has indicated the serious 


Specify SHAWMUT. Get SHAWMUT — The Silver “Inasmuch as 


Plated Line. Amp-trap . One-Time . Trionic . t-d 
Renewables. All have silver-plated contacts 

at no extra cost. Only Shawmut has them. Call 
your distributor now 
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Smooth, comfortable illumination creates inviting 
appearance in store. Power-Lux installation provides 
over 200 footcandles using 12 Power Groove lamps. 


Over 200 


New LP! Power-Lux luminaire for stores 
has been engineered for comfortable 
brightness using Power Groove lamps 


Power Groove lamps are ideal for lighting stores when 
used with the new Power-Lux luminaire just introduced 
by Lighting Products Inc. One economical LPI Power- 
Lux with Power Groove lamps does the job of three 
conventional fixtures with slimline lamps. This lowers 
the cost of lighting installations as well as the cost per 
delivered lumen 


The very high light output of Power Groove lamps 
is controlled by LPI’s exclusive parabolic louvres to pro- 
vide high footcandle levels with comfortable brightness. 


Large-area Power-Lux luminaire 
combines high photometric efficiency 
with attractive, modern appearance. 


Parabolic louvres distribute 60,000- 
lumen output for high-intensity, 
low - brightness illumination. 


footcandies with Power Groove lamps 


Power-Lux luminaires are available in a two-lamp 
model, 12 inches wide; and a four-lamp model, 36 inches 
wide. Both are offered in four- and eight-foot lengths. 
They are ideal for new stores as well as for raising 
lighting levels of existing commercial buildings. For 
re-lighting applications, Power-Lux luminaires can 
simply replace present fixtures to provide dramatic 
increases in illumination. Get complete data on this new 
luminaire — write today for LPI’s Power-Lux Bulletin. 


Lighting Products Inc. Highland Park, Illinois 


FLUORESCENT 
LIGHTING 














necessity of not using bare copper 
conductors until such times as an 
analytical test of soil proves it safe 
as there are actually instances 
where conductors have been eaten 
through in less than two years’ 
time.” 

Insofar as the armored common 
grounding conductor is concerned, 
I do not believe there is any code 
violation when installed under- 
ground. The provisions of Section 
2592 covers the question of me- 
chanical injury and while there is 
no specific provisions for under- 
ground use, it appears that the 
armor would satisfy most installa- 
tions. A grounding conductor does 
not normally carry current. As a 


COMPRESSION result the undesirable corrosion 


feature which promoted the pro- 


SET SCREW posed revision of Section 2303-b 


does not normally exist when an 
INDENTER armored grounding conductor is 
run underground in contact with 
the earth. Under certain soil con- 
ditions the armor and possibly the 
copper conductor could deteriorate. 
It appears however that this factor 
is not specifically covered by the 
code.—B.A.McD.—7/59/5 


NEC Official 
interpretation 


Another interpretation of a sec- 
tion of the National Electrical Code 
has been reviewed and released by 
the NFPA Electrical Correlating 
Committee. Its effective date is 
March 17, 1959. 

Subject of this interpretation is 
the application of Tables 11 and 13, 
Chapter 10, NEC, to the conductor 
fill required when rewiring exist- 
ing raceways. 

Official text of the interpretation 
follows 


PERFECT 45° z ' 
AND 90° BENDS / / + INTERPRETATION No. 454 
NEC CHAPTER 10, Tables 11 
and 13 
Statement: For the rewiring of 
existing raceways, Table 11 per- 
mits a 50% fill where it is imprac- 
tical to increase the size of the race- 
way due to structural conditions. 
cuTs 3 SIZES Also, the fine print note under Table 
es ae Cat. No. 952...” Thinwall 13 permits the use of the actual 
Cat. No. 953...34” Thinwall or 2” Rigid cross sectional area of Type TF, T, 
Cat. No. 954...1” Thinwall or 34” Rigid TW, RU, RUH, and RUW for cal- 
culating the fill for rewiring exist- 
ing raceways, while in new work 
the larger dimensions for Type RW 
apply. 


WAGNER MALLEABLE PRODUCTS CO. Question: Is it the intent to per- 


RPI 222 W. Adams St., Chicago 6, Il. ri — - these exceptions simul- 
as Da lees Becster 6b, i. aneously for rewiring? 
Answer: Yes. 


Wagner Representatives Located in Major Centers 
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SLINVaVd 


To meet today’s 
ever increasing 
power demands... 


Paranite Paraseal® RHW, Type RR for duct. 


‘PARANITE 


WIRE AND CABLE BEING SPECIFIED 





for tomorrow’s quality, dependable 
and trouble-free installations! 





Above: Super Parause® RHW, Type RR for direct burial. 


Sales Offices in all principal 
cities— sold only through 
Recognized Electrical 
Distributors 


PARANITE WIRE AND CABLE DIVISION 
, ; MANUFACTURING PLANTS: Marion, Ind.; 
Essex Wire Corporation Jonesboro, Ind.; Tiffin, Ohio; 
FORT WAYNE, 'nNDIANA Birmingham, Alo.; Anaheim, Calif. 
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SILICONE NEWS trom Dow Corning 





A Reliable Cont 


Silicone Rubber Insulation Provides Greater 


Dependability Under Rough Conditions 


The man in the photo is examining control cable at a gulf coast refinery. 
This refinery was formerly plagued with frequent failures of cable on a 
hydroformer. Temperatures up to 250 F and high humidity were causing 
conventionally insulated cable to burn out in as little as three months. 
Refinery engineers then replaced some five miles of the old lines with new 
cable insulated with Silastic®, Result: 
no more failures . . . and so much downtime and replacement work has 
been eliminated that cable insulated with Silastic is now specified in all 
areas where temperatures may exceed 140 F. 


the Dow Corning silicone rubber. 


In case you aren’t already using Silastic, let’s take a quick look at this 
product. Because Silastic 
ordinary properties. 


is a silicone material, it has certain extra- 
It remains flexible and rubbery from —130 to 500 F. 
What’s more, it retains excellent electrical properties over this wide temper- 
ature 


range, In fact, you can turn a blowtorch on cable insulation of 


Silastic, and as long as it’s held in place by some covering such as glass 





rol Cable 


ELECTRIC STRENGTH 
VS 
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braid, the line won’t short out. The silicones 
burn to silica ash, another good insulator. 


Silastic resists moisture, corona, 
and weathering. It lends itself well to a 
variety of wire and cable applications . . . 
it can save you money as it did the com- 
pany described earlier, 


Most leading 


power cable, 


ozone, 


manufacturers offer 
control cable, hookup wire, 


now 


fixture wire, and building wire with insu- 
lation of Silastic. These latter two, of 
course, meet accepted UL standards. If 
you'd like a list of these manufacturers, 
write Dow Corning, Dept. 3919, or contact 


your nearest branch office. 





Your nearest Dow Corning office is your 
number one latest informa- 
tion and technical service on silicones. 


source for 


Dow Corning CORPORATION 


ATLANTA BOSTON CHICAGO CLEVELAND 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ., 


DALLAS 


MIDLAND. MICHIGAN 


LOS ANGELES NEW YORK WASHINGTON. D.C 
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in the News 





NISA Convenes In Montreal 


Modern materials, methods and management are 


major topics in lively speeches and panel forums. 


Nearly 1,000 members and guests 
attended the 26th annual—and first 
international—convention of the 
National Industrial Service Asso- 
ciation in Montreal, Canada, May 
18-20. Business sessions were 
aimed at the many technical and 
management interests of the 1,600 
NISA electrical service and sales 
firms in Canada, the United States, 
Cuba and Mexico. And an extensive 
manufacturers’ exhibition of equip- 
ment and materials used and sold 
by electrical service shops was a 
popular feature of the convention. 

At this convention, Horace C. 
Blenkhorn, president and general 
manager of Blenkhorn and Sawle 
Ltd., St. Catherines, Ont., was in- 
stalled as president of the NISA. 


FORUM PANEL on large motor problems included: (L to R) 
W. J. Engle, T. B. MacCabe Co., Philadelphia, Pa.; Frank 
Fenwick, Montreal Armature Works. Ltd., Montreal; J. Arthur 
Turner, Jr., Tampa Armature Works, Tampa, Fla.; Norman 
Finnie, Ampere Electric Co., Ltd., St. Catharines, Ont.; W. H. 
Pittsburgh, 
Sandman, Sandman Electric Coi, Boston, Mass. 


Braunlich, Braunlich-Roessle Co., 


T. M. Paul, Paul Electric Co., Sioux City, lowa; G. A. Amund- 
son, H. A. Holden, Inc., Minneapolis, Minn.; Malcolm Logan, 
Rocky Mountain Electric Service, Durango, Colo.; J. C. Wag- 
ner, Electric Motor Service Co., Cincinnati, Ohio. 


Other officers elected included: J. 
Arthur Turner, Jr., Tampa Ar- 
mature Works, Tampa, Fla., vice- 
president; Carl Lundberg, Cascade 
Machinery Co., Seattle, Wash., 
treasurer (re-elected); and M. G. 
Miller, Sr., Tennessee Electric Mo- 
tor Service, Knoxville, Tenn., sec- 
retary. 

The convention program was full 
and varied. The morning of each 
day was devoted to a general ses- 
sion at which noted speakers ad- 
dressed the convention on all phases 
of repair shop operation. Each aft- 
ernoon was devoted to a number of 
panel forums on specialized topics, 
such as: large motors, transform- 
ers, Management, insulation and 
small motors. On the last afternoon, 


Pa.; Robert Co., Ltd., 


a chartered bus tour was made to 
some of the outstanding motor 
service shops in the Montreal area. 

Highlights of the general ses- 
sion addresses were as follows: 

J. Herbert Smith, president, Ca- 
nadian General Electric Co., Ltd., 
Toronto, delivered the keynote ad- 
dress at the opening general ses- 
sion. Pointing up the extremely im- 
portant role the electrical service 
industry plays in keeping indus- 
trial production at its peak, Mr. 
Smith urged NISA members to 
equip themselves to meet their 
heavy responsibility. He advised in- 
creased emphasis on professional 
management within service organi- 
zations. This includes careful plan- 
ning, both short and long range, 
organizing, integrating and meas- 
uring. 

Secondly, he urged increase at- 
tention to the ever-increasing tech- 
nical demands for. skill and 


MANAGEMENT FORUM panel members included: (L to R) 
William Palmer, Palmer Electric Co., Stamford, Conn.; V. A. 
Bradley, Jr., Bradley's Motor and Armature Works, Corpus 
Christi, Texas; A. G. Bamford, Sutherland-Schultz Electric 
Co., Ltd., Kitchener, Ont.; E. W. Wirtanen, Wirtanen Electric 
Edmonton, 
Schaeffer Electric Co., St. Louis, Mo. 


Alta.; and Gerald Schaeffer, C. I. 


Stanley Romanoff, Romanoff Electric Motor Co., Toledo, Ohio; 
W. R. Lugar, F. W. Kiemle Co., Toledo; J. C. Nelson, Berger 
Brothers Electric Motors, Inc., Rochester, N. Y.; Wm. Waller, 
Jr., F. W. Kiemle Co., Toledo, Ohio. 
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A. J. Ebling, Elbling Electric 
Henry Electric Co., Saginaw, 
jer Corp.; Detroit. Michigan 


W. E. Ziegenbein, Chicago, III.; 
C Chicago, Ill.; E. W. Henry 


Mich.; M. Z. Borinstein E. Ber 


C. S. Moran, Standard Electric Motor Works, Detroit, Mich.; 
P. D. Bogdan, Clement Electric Co., Inc., Grand Rapids, 
Clark Mesler, Consolidated Elect. Co., Inc., Grand Rapids, 
Mich.; J. F. Dudley, Dudley Electric Works, Flint, Mich 


H. L. Phillips, Southern Electric Service, Charlotte, 
Robert Sandman, Sandman Electric Co., Boston, 
Naftzinger, Standard Electric Service, Reading, Pa 


Lewars, Lewors Electric Service, Lebanon, Pa 


Gi 
Mass.; P 
Stanley 


Harvey Sullivan, Bennett 
Canada; Henry Allmaras, 
City, N. Y.; H. W 
North Bergen, N. J 
Repair Co 


& Emmott, Edmonton, Alberta, 
Tiret Electric Co., Long Island 
Englemann, J. L. Hemphill and Co., Inc., 

Stanley Bojak, Standard Electric Motor 


Linden, N. J 


thorough knowledge to handle the ganizations and those of your cus- reduced as a direct result of (1). 


increased complexity of 
products and systems. 


electrical 
In particu- 
lar, this requires an expanded pro- 
gram of training for new personnel 
in the service industry. Mr. Smith 
noted that NISA recently began a 
program of presenting scholarships 
to technical institutions for award- 
ing to junior or senior engineering 
students of the schools’ own choice. 

“The need for technical training 
on the job for recruits 
as well as your present staffs can- 
not be The in- 
troduction of static switching for 
fast response 
rectifiers for 
direct program- 
ming control for machine tools and 
systems of machines in automated 
plants are just a few examples of 
the flood of new products and sys- 
tems you will be upon to 
service in the years immediately 
ahead. 

“It is too late to start studying 
the service needs of these products 
after your 


these new 
over-emphasized. 
control systems, dry 


rotating 
current, electron 


sources of 


] 
called 


called on 
help. It is 
essential that your people be fully 
up-to-date technically on the kinds 
of special equipments in 


tomers’ 


istomer has 


your organization for 


your cus- 
plants. This calls for very 


close relationship between your or- 
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tomers. In addition, the manufac- 
turer carries a responsibility for 
providing the kind of data neces- 
sary for servicing his products and 
for the training of your technicians 
to do the work.” 


Transformer Design 


Recent developments in transfor- 
mer design were analyzed with re- 
spect to repair considerations by 
W. G. Seline, manager, Ferranti- 
Packard Electric, Ltd., Toronto. 
Confining his discussion to distri- 
bution and small power transform- 
ers up to 5000 kva, Mr. Saline 
talked about design changes of the 
last 10 to 15 years. 

The most important design devel- 
opment, according to Mr. Seline, has 
been the use of cold-rolled, grain- 
oriented steel. This design advance 
in core steel has affected overall 
transformer design in a number of 
ways: 

1. The core section has been re- 
duced. Where formerly flux den- 
sities ran in the order of 60-72,000 
lines per square inch, with oriented 
steel these have gone to 100-110,000 
lines. 

2. The number of turns of copper 
and hence copper weight has been 


3. Corresponding reductions in 
tank size and oil volume have been 
realized. 

4. Losses have been reduced. 

5. Total weights have diminished 
as much as 50%. 

As a result of the foregoing, Mr. 
Seline pointed out, “There has been 
a basic change in the economics of 
transformer rewinding. The reduc- 
tion in material and advances in 
manufacturing methods have kept 
the prices of new transformers rea- 
sonably stable during the past 10 
years (in Canada). Hence a shop 
faced with rewinding an “old” 
transformer with a hot rolled steel 
core must put in approximately 
double the weight of copper re- 
quired by a new unit. This makes 
it extremely difficult to compete 
against the price of a new trans- 
former. Some utility shops are try- 
ing to overcome this by purchasing 
new grain-oriented cores and mak- 
ing a winding for same. Others are 
purchasing new core and coil units 
complete from the manufacturer 
and installing these in the old tank. 

Other transformer design facts 
he noted are: 

a. Bushings are now generally of 
the stud type. 

b. High voltage 


tap arrange- 
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QUALITY 


CADWELD bus bar electrical connections are 
superior to all bolted types. 


Competitively priced, these quality connections are permanent 
and cannot loosen or corrode. 


Simplified ordering—specify type connection and quantity only 
— equipment furnished automatically. 


originators and developers of the copper thermit principle 


CADWELD 


electrical connections 
ERICO PRODUCTS, INC. 


2070 E. Gist Place 
Cleveland 3, Ohio 











BUILD 
ELECTRICALLY! 


RELY ON......----+000,. 


National 

"** Price Service 
Sl cccslathescueeees 

You can BE SURE of your 
material costs! 

You can BE SURE that your 


resale prices include all 
overhead expense plus — 


A FAIR PROFIT ! 





13601 EUCLID AVENUE + CLEVELAND 12, OHIO 


Gentlemen: 

Please send me the complete story of National 
Price Service, how it will keep me up-to-date - 
with changing material prices, and suggest ; 
profitable resale prices—quickly. No obligatior 


Nome 
Title. 


Company 


_ State 





National 
Price Service 


HENDERSON-HAZEL 
CORP. 


13601 EUCLID AVENUE + CLEVELAND 12, OHIO 


G. T. Wardell, Wardell-Thurston Electric 
Co., Buffalo, N. Y.; Alfred Elson, New 
England Mach. and Electric Co., Paw- 
tucket, R. |.; W. G. Brush, Electric Motor 
Service, Birmingham, Alabama. 


ments have been changed from the 
3-44% taps below normal to the 
new 1-44% taps above and 2-44% 
taps below normal. 

ec. Insulation systems have 
changed. Some manufacturers are 
not varnishing their windings, some 
are using pre-shellacked kraft layer 
insulation. This has resulted in very 
compact coils. Use of synthetic 
enamelled wire has further re- 
stricted space requirements. 

d. New grain-oriented cores are 
sensitive to mechanical _ stress, 
eliminating clamping of the core. 
Instead coils are clamped and cores 
left free from pressure. 

a. Oxidation inhibition is gener- 
ally used in oil in distribution trans- 
formers. 

f. Self-protected transformers 
with built-in lightning arresters, 
primary fuses and secondary break- 
ers—are increasing in popularity. 
Widespread use of such units will 
reduce the volume of repair busi- 
ness considerably. 

g. Higher-temperature _insula- 
tions in dry-type transformers— 
classes B and H—afford smaller 
size and better overload character- 
istics. However, they also have 
lower efficiency and higher heat. 


Shop Equipment 


J. Arthur Turner, Jr., vice presi- 
dent, Tampa Armature Works, Inc., 
described the basic requirements of 
a shop handling large motors. To 
profitably engage in the repair and 
rewinding of motors and genera- 
tors having form-wound coils, slip 
ring rotors over 100 hp and dc ar- 
matures over 100 hp, a shop must 
have: suitable equipment, sufficient 
inventories for fast service, trained 
personnel and a volume of repairs 
to justify the investment and re- 
turn a fair profit. 

He set down a_ hypothetical 
equipment list, as follows: 


C. J. Ainsworth, Ainsworth Electric Ltd., 
Toronto, Canada; A. G. Bamford, Suther- 
land-Schultz Electric Ltd., Kitchener, On- 
tario, Canada; Henry Raab, Duke Electric 
Service, Hamilton, Ontario, Canada 


minimum size, 
at a cost of 


1. A large truck- 
14-ton flat bec truck 
$2,400. 

2. An overhead crane for in-plant 
handling. A modern 10-ton model 
sells at about $1,500. But a 5-ton 
hand-operated chain hoist could be 
used. And an auxiliary hoist of 
2- or 3-ton capacity would be neces- 
sary. The total installed cost of 
these items would be about $2,000. 

3. Other required equipment 
would include: large wheel pul- 
ler, rope and cable slings, large 
wrenches, a 30-in. lathe, balancing 
equipment, test equipment and 
electrical service large enough to 
test run the finished jobs. This 
might run around $15,000, provided 
some equipment was picked up from 
the used machinery market. 

4. Heavy-duty winding stand 
with a loop winding attachment ad- 
justable up to 48-in. loop length and 
accessories for handling large field 
coils and small transformers. Cost 

$2,100. 

5. Coil spreader—52-in. air oper- 
ated model with air holders and air 
operated knuckle kickups. Cost— 
$3,550. 

6. Two taping machines for serv- 
ice on form coils. Cost—$700. 

7. Ovens with minimum inside 
measurements of 54-in. by 72-in. by 
72-in. Gas-fired model cost—$2,500. 

8. Most large motor shops con- 
sider Sam Browning’s double hy- 
draulic coil press a necessity and 
not a luxury. Cost complete—- 
$1,640. 

9. Wire reel rack, tension device, 
lead stripper and a thousand and 
one other items will cost another 
$4,000. 

10. Equipment for actual motor 
winding—a few armature stands, 
winding tables, large soldering 
irons, two §8-ton chain hoists, 
torches, etc.—costs about $3,000. 

11. The total equipment invest- 
ment comes to $36,890. 
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Just touch it..that’s all! 


Jouchetle’ by Rodale 


Still the easiest operating switch on the market. 


Sold only through electrical wholesalers. ‘ : 
Or for further information and prices 3 cs j j 
Jor | } : ues, ; manufacturing co., inc. 
write Rodale direct. \* esedeale dept. C7 <n pa 
; » pa. 
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William Hogue, Larsen-Hogue 
Electric Co., Los Angeles, Calif., 
discussed modern management 
techniques for electric service 
shops. He analyzed the cost and 
profit considerations and pointed 
up a logical procedure for keeping 
books and studying and adjusting 
financial matters. 

Raymond H. Thielking, Schenec- 
tady Varnish Inc., Schenectady, 
N. Y., gave a highly technical and 
informative talk on developments 
in high temperature motor insulat- 
ing materials. J. B. Toogood, Un- 
ion Carbide Silicones Division, 
Tonawanda, N. Y., discussed devel- 
opments in silicone insulation—sili- 
cone resins and silicone rubber 
Henry J. Lee, Epoxylite Corp., El 
Monte, Calif., described the encap- 
sulation of electric motors in epoxy 
resin formulations. 

Horace B. Barks, Horace Barks 


Publications, St. Louis, Mo., dis- 
ic S cussed advertising and how it at- 
fects repair shop operations. After 


setting forth the basic need for 
FOR WIRE advertising throughout the motor 
shop industry, Mr. Barks outlined 

OR CABLE? an approach to advertising: 

“Advertising, to be successful, 
must be backed by two things: 

1. Money 

2. Patience. 

Therefore, to launch a successf 
advertising program, you must be 
prepared to spend money, and you 
must be prepared to wait for the 
results. Small businessmen who are 
eynical about advertising almost 


. . ° ° . 9 + . 
invariably base their disbeliefs on 
iS Ca a 0g advertising experiences that were 
vie m0 08 ite ly financed and that were 


speeds Up Ordering — sie sessnine ene vaso 


1 


types of advertising used by many 


, | shops, Mr. Barks summed up as 
=, andinstalling! = site. 


-] have appeared to be critical 
of some of the advertising ap 
proaches in this industry, it is be 

You can wrap up details fast on splicing and terminating needs cause I believe the advertisements 
with this handy, up-to-date aid in planning and ordering. that are the most factual, that are 
The PLM line includes a complete range of splicing accessories professionally prepared and packed 
for making 2, 3 or 4-way splices in or to armored cable (both wW ith solid engineering data and 
open and sealed types), non-metallic sheathed cable and information are the best. Phere are 
lead-covered cable through 23 kv. Unit package kits contain all an increasing number of shops 
materials and instructions needed for building correctly de- using this kind of material. What 
signed splice or termination. is needed is more of them! 

Save time and work in getting correct materials to the right 

place at the right time. Ask for copy of PLM catalog 301. Concurrent Forums 

PLM Products, Inc., 3875 W. 150th St., Cleveland 11, Ohio. Pin etletensns af the Bdar com 
vention were devoted to six concur- 


by : rent forums with panel and floor 
ad | Terminators 4 discussions on the following sub- 
iy ee. : jects: large motors, small motors, 
i Splicing Kits insulation, transformers, manage- 
° : | ment problems. Panel rosters and 

Conduit Ventilators | | Siinject m vel 


subject matter drew standing-room- 
—_ —— 8 only attendance. 
thes 2 ence: ENO IER wun mse ith ¥ Saal 
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power control—with Vacu-Break protection 


BullDog Vacu-Break® Power Panels provide the efficient, 
economical way to centralize lighting and power distribution. 
One compact panel controls a host of lights and motors.. . 
saves space . . . provides real circuit flexibility. 


BullDog Power Panels are prefabricated . . . switch units are 
quick-make, quick-break, standardized and interchangeable. 
Units are available from 30 to 600 amperes. It is simplicity 
itself to convert the panels when circuit requirements change. 


Exclusive Vacu-Break control snuffs arcs quickly . . . Clamp- 
matic® action assures bolt-tight switching connections — 
ger equipment life. For sz ’s sake—: i - 
VACU-BREAK CONTROL snuffs arcs im longer equipment life. For safety’s sake—and superior per 
mediately when breaking circuits under load. formance —specify BullDog Vacu-Break Power Panels. 
The enciosed head limits the oxygen available 
during the brief arcing period. Closeness of 
the head material causes the arc to cool and 


extinguish quickly ‘‘Double-break"’ action , s BULLDOG ELECTRIC PRODUCTS DIVISION 


reduces the distance the Vacu-Break head i-T-E CIRCUIT BREAKER COMPANY 


must travel before the arc is extinguished. In BOX 177 ¢ DETROIT 32, MICHIGAN 
addition, Clampmatic action assures bolt-tight 


contacts, accelerates breaks. In Canada: 80 Clayson Rd., Toronto 15, Ont. Export Division: 13 East 40th St., New York 16, N.Y. 





Pertinent facts gleaned from 
lively forum discussions included 
the following: 

Collections—Losses on collection 
of accounts ranged from 7 of 1% 
to 2% of gross sales. General con- 
census was to put a delinquent ac- 
count on a C.O.D. basis after 60 
days. If a note is taken for repair 
work, best assurance of payment 
is to turn note over to a bank and 
get your money. Experience indi- 
cates customers are more apt to 
pay the bank on time than the motor 
shop. The monthly statement plan 
is still one of the best ways to 
handle small customers and ac- 
counts. Some shops who have tried 
other techniques found better col- 
lection history when they returned 
to the statement plan. In general, 
it takes from 30 to 45 days to col- 
lect from larger companies. Best 
way to check prospective custom- 


er’s credit is through local NISA 
stands up Chapter (if such service is avail- 
able) or through local chapter of 
National Association of Credit 
under Men 

: Price Cutting—Price cutting is 
a highly unprofitable method of in- 
rough wo rk sf creasing © business volume. Ed 
Grant, Tennessee Electric Motor 
Co., Nashville, submitted this “food 
for serious thought”: If you cut 
prices 5%, you have to get 18% 
more dollar volume or 25% more 
work to maintain the same profit as 
before; a 10% cut means 50% more 
dollar volume or 668% more work; 
a 20% cut means 350% more dol 

lar volur.e or 400% more work. 
Where portable cord takes a beating Pension Plans—One of the best 
ne ways to keep employees is to estab- 
because of rugged work conditions, lish a good profit-sharing or pen- 


WHITNEY BLAKE DYNAPRENE stands up sion plan. A number of shops are 
doing this to their advantage and 
and gives long, economical service. to the benefit of their employees. 
Sales Tax—Material and labor 
DYNAPRENE has an especially tough neoprene costs on repair work must be kept 
separately so tax can be applied to 
material used. Where this is im- 
and long flex life, and provides premium practical—as on small repairs or 
; é ey z flat rate work—a good formula is to 
quality service at competitive prices. ; use one percent of billing price 
which generally adds up to about 
3% of material cost on the specific 
job. 

Write TODAY —r Pricing repairs—Most shops use 
for this complete iam Vaughen’s pricing service as a 
catalog... FREE. ¥ basis with individual adjustments 

to meet local conditions. 

Service Charges—Minimum serv- 
ice charges reported at the session 
range from $6.50 to $10.50 per 
hour depending on the type of me- 
chanic sent out and the type of 
service work to be done. Cost of 
operating “trouble shooting cars” 
was reported as about 12 cents per 


pi 0 HAVEN “ Mil teelierraceil | mile. Don’t be afraid to charge a 


reasonable rate for trouble shooting 
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jacket, it resists abrasion, has high flexibility 
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Safest 
switches 
known 


—in every size from 30 
to 1200 amps 


Large or small, BullDog Clampmatic® 
Vacu-Break® Safety Switches provide 
maximum protection . . . meet most 
every switching need. They provide 
added safety because of these two 
exclusives: The unique Clampmatic 
spring increases the pressure against 
contact jaws . . . assures clamp-tight 
connections . . . faster break . . . really 
safe operation. Vacu-Break action snuffs 
arcs immediately . . . reduces pitting 
and burning of contacts for long, 
trouble-free switch life. 


BullDog’s “Big Three” safety switches, 
the ‘‘Master”, “Junior” and ‘“Rain- 
tight”’, assure positive switching .. . 
virtually eliminate costly maintenance. 
Give your customer this extra safety, 
extra performance now with BullDog 
Vacu-Break Safety Switches. 


For 
Safety's sake 
Duy 
Vacu-Break 


BULLDOG ELECTRIC PRODUCTS DIVISION 
I-T-E CIRCUIT BREAKER COMPANY 
BOX 177 ¢ DETROIT 32, MICHIGAN 


® 
In Canada: 80 Clayson Rd., Toronto 15, Ont. Export Division: 13 East 40th St., New York 16, N.Y. 








Fire detection is big-business! 
Cash in now with Kidde equipment! 


rreeeer 
' 


For years, schools, public build- 
ings, businesses and homes have 
been waiting for an inexpensive, 
dependable fire detection system 
approved by U.L. and F.M. Now 
you can sell them this vital detec- 
tion system at a reasonable price. 
Whether you sell Kidde system 
components on an install-it-your- 
self basis, or do the actual wiring 
job, there are thousands of dollars 
in potential profits for you. 


: peeggeeacaaee 


SbSbRSaE ESS 


And, selling Kidde, you can be 
sure that you’re selling quality. 
For more than 30 years, Kidde has 
been the leader in fire safety. It’s 
a name you and your customers 
can trust! 

Find out more about Kidde fire 
detection components — and how 
you can use them to cash in on 
these most profitable markets! 
For more information, write to 
Kidde today. 





>: Kidde alarm bells —6”, 8”, and 
10” diameter, U.L.-approved. 


2. Kidde Fyrindex detectors. 
Self-resetting, fast-acting, easy 
to install. Fixed-temperature 
units each protect up to 225 sq. 
ft. Rate-of-temperature-rise 
models protect to 900 sq. ft. Com- 
bination rate-of-rise, fixed tem- 


itd de KH Kidde Ultrasonic & Detection Alarms, Inc. 


785 Brighton Road, Clifton, New Jersey 


A Subsidiary of Walter Kidde 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


perature units each protect 2500 
square feet. All U.L. and/or F.M. 
approved. 

9 

©. Break glass manual alarm, One 
or more stations. 

4, Control, rectifier, zone annun- 
ciator panels contained in one 


cabinet. Monitors up to ten zones. 
12 or 24 v., de. 


& Company, Inc., Belleville 9, N. J. 


M. E£. Assalone, Florida Electric Motor, 
Miami, Florida; F. Sloan, F. W. Sloan 
Electric, San Diego, Caif.; M. G. Miller, 
Tennessee Electric Motors, Knoxville 


Tenn 


work, shop operators were told. 
Shop men experienced in this field 
noted that customers give less con- 
sideration to an hourly rate than to 
service rendered, particularly where 
plant down-time is an important 
factor. 

Equipment Rental—Reasonable 
rental charges should be made for 
motors and equipment “loaned” to 
customers. Considerable interest 
was evidenced in a Rental Agree- 
ment Form published by the Cen- 
tral District Chapter, NISA, Chi- 
cago. Portable balancing equip- 
ment should be charged on an 
hourly basis for use of equipment 
plus an operator’s charge. This 
approach permits rental of the unit 
with or without operator, as con- 
ditions warrant. 

In-Plant Maintenance 
members showed lively interest in 
this subject, particularly the ex- 
perience of an Edmonton, Alberta 
shop that takes care of the total 
electrical requirements of a cus- 
tomer’s plant. The shop works on 
a retainer basis plus a fee on labor 
and materials required; does all 
motor maintenance and repairing; 
offers 24-hour, seven-day availabil- 
ity of mechanics for trouble-shoot- 
ing calls. 

Epoxy 


Session 


Insulation—shops must 
keep up to date on developments 
and techniques in the epoxy insu- 
lation field because customers are 
beginning to request it on motor 
rewinds. Those who have used the 
epoxy method report rewinds on 
semi-enclosed motors run _ about 
double the cost of a Class-A insula- 
tion job. If possible, 5 or 6 epoxy 
rewinds should go through the 
shop at the same time. Others felt 
that silicone rewinds are just as 
good. All agreed to the wisdom of 
learning the precautions and tech- 
niques involved with epoxies and 
being prepared to meet customer 
demands in this respect. 
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BIDS ALWAYS “ON THE NOSE” WITH 


UNIVERSAL LIGHTING DUCT 


Exclusive BullDog features 
mean faster, easier 
installation that keeps 
costs competitive 


Nothing makes it harder to figure 
lighting bids (particularly pipe and 
wire) than those unexpected—and 
expensive—changes you always run 
into after the job is started. 


BullDog 20-amp Universal Lighting 
Duct licks that problem completely. 
You know in advance your final ma- 
terial and labor costs. So you can 
figure estimates—and profits—tright 
“on the nose” before the job begins, 
instead of after it’s over. 


Changes in lighting arrangements 


during installation present no prob- 
lem since you can tap in anywhere 
along the entire length of Universal 
Lighting Duct. Moving outlet loca- 
tions, or rearranging the layout, can 
be done without costly and time- 
consuming rewiring. With BullDog, 
you just move the exclusive “twist- 
out” plug to the desired new location 
in a matter of seconds. 


ULD is actually less expensive to in- 
stall than pipe and wire, too, because 


it offers so many time-saving fea- 
tures .. . such as prefabricated parts 
. easily joined sections . . . choice 
of five installation methods . . . and 
the fact that it both feeds and sup- 
ports the fixtures, thus eliminating 
the need for extra supports. 
Join the growing list of contractors 
making money — and keeping cus- 
tomers happy — with ULD. For de- 
tails, write BullDog Electric Products 
Co., Detroit 32, Michigan. 


a BULLDOG ELECTRIC PRODUCTS DIVISION 
I-T-E CIRCUIT BREAKER COMPANY 
BOX 177 ¢ DETROIT 32, MICHIGAN 
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Knockout Punch Driver... 
G times faster action 


| 
| 
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GREENLEE NO. 1804 


punches holes for '4 


RATCHET KNOCKOUT PUNCH DRIVER 
to 3” conduit 6 to 8 times faster than wrench method. 
Handy ratchet handle and special anti friction, fast-lead thread in the ball 
bearing assembly give fast approach and cutting action. One complete 
revolution of handle easily drives punch through 10-gauge metal. Light- 


only 6'4 pounds. Use it with all standard GREENLEE Knockout 
11 


weight... 


Punches from '4" to 3” and Round Radio Chassis Punches '¢6" and larger. 


Packed in strong metal carrying case with compartment for storing 2” and 
smaller knockout punches. May be purchased with or without punch sets. 


See-your distributor or write for Bulletin E-289. 


a 


| 


Cut conduit holes quickly, easily 
with Greenlee Knockout Punches 


Complete range of knockout punches to 
make openings for all standard conduit 
sizes '4"- 5". Fast, easy cutting through 


10-gauge metal. Every cut is quick and 
clean — slug falls free in die. Hand, ratchet, 
or hydraulic driver operated. Wide choice 


of sets. 


OTHER GREENLEE TIMESAVING TOOLS FOR ELECTRICAL WORK... CONDUIT BENDERS, | 
CABLE PULLERS, PIPE PUSHERS, BORING TOOLS | 
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GREENLEE TOOL CO. 


1844 Columbia Ave., Rockford, Illinois 


BRI Holds 
Lighting Conference 


Building illumination was the 
subject of a two-day conference 
held in Cleveland May 20-21, under 
sponsorship of the Building Re- 
search Institute, Division of Engi- 
neering and Industrial Research of 
the National Academy of Sciences, 
Washington, D. C. Attending this 
conference were nearly 300 repre- 
sentatives of the building industry, 
including architects, consulting en- 
gineers, lighting engineers, con- 
tractors, lighting equipment manu- 
facturers, electric utility lighting 
engineers, office building managers 
and others associated with it. 

The conference program was de- 
voted primarily to the new recom- 
mended lighting levels for build- 
ings, developed and approved by the 
Illuminating Engineering Society 
last year, and to the influence and 
impact of these new (and higher) 
lighting levels on cost, noise and 
heat control, architectural design, 
electrical system engineering, and 
other related factors. 

The conference was opened with 
a keynote address on “New Oppor- 
tunities in Building Lighting” by 
Fischer S. Black, publisher and 
editor of Electrical World. Adop- 
tion of new lighting levels for a 
wide range of seeing tasks by the 
Illuminating Engineering Society 
last vear has raised a number of im- 
portant questions among architects, 
engineers and other members of 
the building industry, Mr. Black 
said. This BRI conference was 
planned as a medium to explore 
and discuss these problems in con- 
siderable detail. Mr. Black pointed 
out, however, that too much em- 
phasis has already been put on 
these new levels as high lighting 
levels. They represent instead, he 
said, the mount of light that we 
really need to see properly, based 
on independent and sophisticated 
light and vision research. Some of 
the questions which have been 
raised by the adoption of the new 
lighting levels were pointed out, 
and some of the benefits to be ex- 
pected were enumerated and dis- 
cussed. In general, the new light- 
ing levels, if designed properly for 
adequate visual comfort, provides 
a wonderful opportunity for the 
building industry, with the aid and 
cooperation of the lighting indus- 
try and allied groups to render a 
real service to mankind. All of the 
electrical industry is backing bet- 
ter lighting, he said, and reviewed 
some of the activities and national 
programs, sponsored by Edison 
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SPEAKERS ot recent BRI Building IIlumin- 
tion conference in Cleveland included 
|! to r) Henry Wright, architectural con- 
ultant, wh : j Light As Archi 
tecture ind Robert A. Nevin, chief 
electrical r Sargent-Webster- 
cussed ‘’Ec« 

Higher Leve Is 


~renshaw 
nomic Fact 
f Iluminatior 


Electric Institute, National Light- 
ing Bureau, American Home Light- 
ing Institute and others which have 
adopted the new IES lighting level 
recommendations 


Light and Vision Research 


Following the keynote speaker, 
vho set the theme for the two-day 

sion, was Dr. H. Richard Black- 
vell, head of the University of 
Michigan’s Vision Research Insti- 
tute which conducted an investiga- 
tion over a period of nearly ten 
ears that resulted in a new basis 
for establishing required footcan- 
lle levels. Dr. Blackwell keyed his 
discussion to building industry pro- 
fessionals and technologists who 
ire not familiar in detail with illu- 
minating engineering, and gave a 
popular and easily understood de- 
cription of the research, and of 
methods of making and tabulating 
lata, which was subsequently pro- 
vided to the IES Committee on 
Recommendations for Quantity and 
Quality of Illumination, for devel- 
opment of recommendations for 
new footecandle requirements for 
various specific eye tasks. Basic- 
ally, Dr studies in- 
cluded an analysis of visual per- 
formance in terms of the process 
of the visual assimilation of infor- 
mation from the environment. Sub- 
sequently laboratory data were in- 
terpreted in terms of “field fac- 
tors,” which would represent visual 
tasks as performed in actual prac- 
tice. Finally, by using a special 
Visual Task Evaluator developed 
for the purpose, illumination levels 
were established for 56 practical 
visual tasks selected from indus- 
try which would provide an ade- 
quate level of visual performance 
for each visual task. 


Blackwell’s 
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FAST, Lightweight 


Greenlee Hydraulic Benders 
for 1/2”-4” Conduit and Pipe 





a 


full 90° bend with one ram stroke 


NEW GREENLEE No. 883 Lightweight Hydraulic Conduit Bender quickly 


inakes accurate bends in eight sizes of conduit from 14” through 3”. . . up to 90° 
with one ram stroke. Operates with either a portable power pump or hand 
pump. Makes 90° bend in 3” conduit in approximately 1 minute with power 
pump... only 10 minutes with hand pump. One set of rotating supports for all 
eight conduit sizes supports also serve as rollers for wheeling bender from 
asily inserted and removed from front of bender. *‘Quick- 


positive-locking support pins cannot come loose. Bending gauge 


job to job. Conduit is 
removal,”’ 
included for accurate results with minimum calculations. Get details now on 
the complete Greentree Lightweight Bender line that includes three models for 
14” 2 1” - 3”... and 14" - 4” conduit. 


new, fast ratchet bender for 

Ya", Y4", ”" conduit 
Greentee No. 1800 Ratchet Hand Bender permits 
short, powerful strokes for easy, quick bending 
up to 90°. Swing-away clamp makes loading 
simple. Sturdy T-iron base sets anywhere or re- 
ceives threaded pipe legs of any desired length. 
Built-in bending gauge reads 0 to 90°. See your 
distributor for a demonstration, or write for des- 
criptive Bulletin E-291 





ers | 


A COMPLETE LINE OF HYDRAULIC AND HAND BENDERS FOR CONDUIT AND TUBIN@ 


cheese 


GREENLEE TOOL CO. 


1757 Columbia Ave., Rockford, Illinois 
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IT TAKES A SPECIALIST 
LIKE 


STROMBERG-CARLSON 


{0 provide an ingenious sound system 
that meets multiple needs 


In the new Roy Johnson Gymnasi- 
um at the University of New Mexico 
a Stromberg-Carlson sound system 
easily fulfills a wide range of special- 
ized requirements. 

The system provides superb voice 
transmission and full-range music 
distribution that make every seat 
“front row.” An example of the inge- 
nuity of the system is the installa- 
tion in the glass-enclosed pool. Here 
two separate sound systems let the 
swimmers hear the spectators and 
be heard by them. 

Quality, flexibility and ingenuity 
are at your service to meet the needs 
of your clients. 

You can bid our equipment with 
complete confidence because: 


Installation help and supervi- 
sion are available from our 
factory-trained sound distribu- 
tors in all major markets. 
Service and maintenance prob- 
lems are negligible—proved by 
thousands of installations in 
use. 
Field sales engineers are al- 
ways at your service for con- 
sultation. 
Our factory engineering staff 
is available to help solve com- 
plex installation problems. 
When you bid Stromberg-Carlson, 
you bid competitively—with assur- 
ance of a good profit—and an instal- 
lation that will add to your prestige. 
Write for further details. 


“There is nothing finer than a Stromberg-Carlson”’ 


STROMBERG-CARLSON SC 


A DIVISION OF GENERAL 


SPECIAL PRODUCTS DIVISION 


CORPORATION 3 ER 
ELECTRONICS CENTER 


YNAMIC 


gS | @ 


1453 N. GOODMAN STREET + ROCHESTER 3, NEW YORK 


ELECTRONIC AND COMMUNICATION PRODUCTS FOR HOME, INDUSTRY AND DEFENSE 
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C. L. Crouch, Technical Director 
of IES, addressed the group fol- 
lowing Dr. Blackwell, and described 
in detail how the technical commit- 
tees of IES used the information 
provided by Dr. Blackwell’s re- 
search to establish the new IES 
Recommended Levels of Illumina- 
tion. Essentially, his discussion re- 
lated to the bridging between re- 
search and actual practice. The 
idea of a “luminous environment” 
is catching on, Mr. Crouch said, and 
the focal point of such an eviron- 
ment is the visual task. 

A panel discussion was held fol- 
lowing the talks of Dr. Blackwell 
and Mr. Crouch, which related to 
the basic blackwell research and 
the IES development of the new 
footcandles. Panel members were: 
Dr. Blackwell, Mr. Crouch, Benja- 
min J. Wolpaw, M. D. (AMA Com- 
mittee on Ophthalmology), and 
Charles D. Gibson, chief, Bureau 
of School Planning, California 
Dept. of Education. Murray L. 
Quin, senior director of research 
for Day-Brite Lighting, Inc., con- 
ference chairman, served as moder- 
ator. 

The first day’s afternoon session 
was devoted to demonstration of 
illumination levels and lighting de- 
sign trends, which was conducted 
at the General Electric Company 
laboratories at Nela Park, Cleve- 
land. These demonstrations em- 
braced current and future practices 
of lighting for stores, offices, 
schools, factories, restaurants, etc., 
including homes; and installations 
of lighting levels of 450, 800 and 
1,000 footcandles were shown. 


New Lighting Problems 


Sessions for the second day of the 
conference were designed to help 
architects, engineers and others to 
anticipate the impact of the new 
lighting levels on building design. 
The program included five speakers 
and an 8-man panel for the con- 
cluding discussion period. 

Two speakers discussed “Trends 
In Light Source Development and 
Utilization.” Electric light sources 
were discussed by Henry L. Logan, 
vice-president, research, The Holo- 
phane Co., Ine. Natural light 
sources (day lighting) were dis- 
cussed by James W. Griffith, asso- 
ciate professor of engineering, 
Southern Methodist University. 

Dr. Logan told the group that the 
new IES lighting levels can be ob- 
tained by existing tools, if properly 
selected and intelligently applied. 
He pointed out, however, that some 
light sources must operate in a rela- 
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SHEAR COAL TERMINAL LUGS 
AND CRIMPING TOOLS 


SPEED INSTALLATION — REDUCE COSTS! 


INDENTED CRIMP 
FOR GREATER RESISTANCE 
TO PULL-OUT 


VOID FREE 
LIGHTING SESSION on Problems of Cor- 
relation at recent BRI meeting on Build- 
ing Illumination in Cleveland was par 
ticipated in by (I to r): R. E. Fischer, assc 
ciate editor, Architectural Record, wh 


CONNECTION 


chairmanned the session; E. J. Benesch, 
chief engineer, Syska & Hennessy, Inc., 
who discussed “Effect of New IES Recom 
mended Lighting Levels on Air Condition 
ing and Noise Control und Dr. Henry L. 
1, vice president, Research, Holo MONEY SAVER 
cussed ‘Trend 
ge ; SAVE UP TO 15% 
lopment anc 
WITH SHERMAN 
a 
tively narrow temperature range, } 
and that for this reason there may 
be a need for mechanical refrigera- SHERMAN , 
tion or method of cooling. He also im j UNI-CRIMP SHERMAN SHERMAN HAND CRIMPING TOOLS 


" on LUG “ST” LUG 9 26 ne . - 
pointed out that about 125 foot- « , Portable or bench mounted for fast, easy instal 


5 2 . lation of money-saving Sherman terminal lugs 
candles of incandescent lighting, 
or 600 footcandles of fluorescent 


lighting, using currently available FITTINGS 


light sources, seems to be the limit 


before the need for correction to : SL Approved 
eliminate the discomfort from in- GF-138 i GF-23 
frared radiation, or heat. He men- 3 tm | Conduit | 
tioned two solutions to this prob- Sattestens PAS —~ 
. 1) " y : _ . 


lem: speed up the rate of air Solderless swivel- Pure Copper — ; 
movement of the air conditioning Ground Fittings. type Ground Fittings. a 
system, or 2) lower the ambient 

temperature. 











Use of 1500-ma fluorescent lamps 
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presents a problem, Dr. Logan said, 
in that ballasts operate in excess of GF-18, 19 & 20 “Bond-Rod" ss i 
maximum allowable temperature GF-16 & 17 
when enclosed. He suggested that Coot Camps. 
high-frequency operation of fluores- 
cent lamps be considered as one 
solution to ballast heating. 

Mercury lamps are increasing in 
use, commercially as well as indus- the line of Reliable quality! 
trially, Dr. Logan stated, since a be 
" a e e 
light output of 55,000 lumens per so ie 
lamp is now available, as compared intetindn s 
with 15,000 lumens per lamp for t ‘ H. B. SHERMAN MFG. co. 
the largest fluorescent lamps. sie Battle Creek, Michigan 

Mr. Griffin described current Show me how | can save up to 15% with your — 
practices of daylighting and the (14 thru 500 MCM-AWG. Otuss (I CRIMPING TOOL (80TH 
techniques being used to provide 


uniformity of lighting throughout Y oull d do bitter with Nome_ 
an interior; also techniques used 


. : - A 7 ‘ Firm 
for shielding against sky glare and AT rE | R iM. A rN 

direct rays of the sun. By means Address 
of color slides, he showed a wide -63 years b beat | re ea 
range of exterior treatments of 


school buildings, in which light-col- 
ored ground (or paved) areas were 


Solderless 

= Ground Clamps. 
Type 

Cast Copper Alloy with Heavy Bronze ——S 


non-ferrous screw. one-piece construction. #14 thru 41000 MCM-AWG. 



































H. B. SHERMAN MANUFACTURING CO., BATTLE CREEK, MICHIGAN 
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used to reflect light into school- 
rooms to light the ceilings, which 
in turn diffuse light in the room, 
and in which shielding against 
glare is accomplished by means of 
overhangs, horizontal or vertical 
louvers, venetian blinds, shades. 
E. J. Benesch, chief engineer for 
the engineering firm of Syska & 
Hennessy, Inc., New York, dis- 
cussed the “Effect of New IES 
Lighting Levels on Air Condition- 
ing, and Noise Control.” Included 
in his discussion were the actual 
lighting and air conditioning re- 
quirements for a 50-story office 
building now under construction in 
New York City, which was planned 
for 55 footcandles, and the cal- 
culated design requirements for 
lighting and air conditioning for 
For genuine Black & Decker repairs check | 50, 100, 150 and 200 footcandles in 
Yellow Pages under “Tools-Electric” for ad- a mythical 20-story office building. 
dress of nearby Black & Decker His studies indicated that lighting 
FACTORY SERVICE BRANCH levels of 50 and 100 footcandles can 
nd Ea gag — a be obtained practically based on 
sista vary as wack 7 “Standard B&D currently generally accepted onal 
Guarantee at completion of recommended tices of design. But for lighting 
repairs e Fast service at reasonable cost levels of 150 and 200 footcandles, 
SP ie ne ee ee air conditioning design becomes a 
ae tiie eee IE Meeceiee Wise, Co., Dept. $3107, Towson 4, Md. more difficult problem, he said. One 


ap design approach is to use high 

velocity air movement, but this in- 

= Blacks Decker: 8 creases the noise level. Mr. Benesch 
QUALITY ELECTRIC TOOLS provided actual design details for 

each specified condition, and con- 

cluded by recommending that seri- 


0 a | 0 RB BR U S H FS FO U N D | ous thought be given to water cool- 


ing for lighting equipment used for 


MOST-PREFERRED IN MOTOR SHOPS |G iii 


A discussion of “Economic Fac- 
tors Related to Higher Levels of 
@ Ohio Carbon replacement brushes have been found to be the Illumination” was presented by 
most-preferred in motor repair shops, according to two important Robert A. Nevin, chief electrical 
industry surveys. This is no accident. This is an achievement! engineer for the architectural firm 
+ of Sargent-Webster-Crenshaw & 
Superb brush quality...Sensible supply policies... A com- Folley. His discussion was based 
plete and ready stock, are only a few of the reasons why. on cost tables which he developed 
Point is... there is a difference. Why not enjoy : for a range of lighting levels using 
: : : a variety of types of light sources 
and luminaries. He used a common 
denominator of “Cost per footcan- 
dle” and “Cost per sq ft” for 
each separate combination of light 
source and luminaire. In practice, 
Mr. Nevin stated, cost is a highly 
practical consideration, as many 
projects must be kept at a minimum 
cost, or they will not be built. 
Generally, he said, when lighting 
can be considered as a “production” 
tool, as in a factory, higher costs 
for lighting can be sold, but when 
lighting costs are budgeted as an 
overhead expense, as in small offices, 
schools, etc., higher lighting costs 
will not, in general, be tolerated. 
Light sources are a prime factor 


: | in costs, Mr. Nevin said. Thus the 
12508 Berea Road, Dept. 69, Cleveland 11, Ohio lighting engineer must make sev- 


the advantage yourself? <r, 
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PULLING ELBOWS 
and ADAPTERS 


*-MALLEABLE IRON -PERFECT 90° FIT 


CONTESTANTS in the IES East Central 

Regional Conference’s MMLJ Commer 

cial-Industrial Lighting Competition, held 

in Baltimore, Md. early in April, were 

(1 to r): Capital Section—Mark Harris 

and Albert A. Fox (Uoint entry), School 

of Foreign Servic: Walsh Memorial 

Bldg., Georgetown University; Philadel- 

phia Section Paul F. Kyack, Church of 

the Nazarene, Pitman, N. J.; Pittsburgh 

Section—Armand Zatelli, Social Club . f 

Meeting Room, American Legion Post No. a @ PULLING 

5, Pittsburg wind Maryland Section- ‘ . PULLING ADAPTER 

o Ratherman,. Auditoriur f 3e 4 

ee eee wince Ware eb nn ie. ELBOW ee at perfect 90° angle, 
one female and one male thread- 

Winners were: First Prize Armand Za- Two female threaded hubs at ed. Rigid, domed covers with 

telli; Second Prize—Paul F. Kyack; Third precise 90° angle. Rigid, domed full neoprene gaskets. Lock nut 


covers with full neoprene gas- included. Sizes V2" to 2”. 
Prize—Mork Harr ind Albert A. Fox kets. Sizes V2" to 2” 


eral “trial calculations’ to deter- 
mine which light source will be 
most economical under a given set 
of conditions. High frequency flu- 
orescent lighting systems, he said, 
usually will provide better lighting 
for the same money, but good judg- 
ment is important in the selection 
of a lighting system for any project. 
Henry Wright, well known archi- 
tectural consultant and formerly QUICK, 
managing editor of Architectural EASY-TO-USE 
Forum discussed “Light As Archi- 
tecture.” Lighting “is” architec- 
ture, Mr. Wright stated. Gradual 
improvement in electric lighting 


MADE BETTER FOR YOUR NEEDS 
techniques over the past quarter 


: malleable iron, cadmium plated, @ milled surfaces assure tighter seal 

century, has revolutionized the de- chromate treated @ more metal at inside radius pro- 

sign of many types of buildings, steel cover cadmium plated and vides more strength, durability 

; . 54 oil Saco cs . : chromate treated with larger @ no obstructions inside, all smooth 

almost without our realizing it, he screws designed to fit snugly in surfaces, tapped holes recessed 

said. Also, in “bringing the out- opposed corners without protrud- precision tapered pipe threads 

1 ‘s in” with | wind MS he ¢ ing inside positioned exactly 90° center to 

: Oors an with big wint ow ms the ar cover domed for greater rigidity, center in the same plane 

chitect has “turned the inside out,” provides more working space and sold complete with covers, screws 

thereby gaining a dramatic design ae ee ee ae ques ~ See eaeeeee 

; . > ~~ ¥ ; ; full neoprene cover gasket (not sizes marked on both covers and 

device which requires extremely cut out) elbows 

high-level illumination to be effec- 

tive. Large window do not elim- “L"' TYPE PULLING ELBOW ALSO AVAILABLE 

inate the need for electric light, but Malleable iron body has two female threaded hubs, at 90 

accentuate it he said Electric angle. No-thread type also available. Swing style, steel cover 

lighting is a principal factor today 

in determining the “mood” of many 

building interiors, and now has 
; : : . SEE YOUR WHOLESALER, or send coupon. 

much to do with the esthetic and 


emotional impact of such spaces. IDEAL INDUSTRIES, 


The architect cannot possibly be- 1041-G Park Avenue, 
come an expert lighting technician Sycamore, Illinois 
—acquire and maintain familiarity 
with available lighting equipment 
and precise details of application. Clip and Attach 
For these, he must rely on the to Your Letterhead Your Name 
lighting designer, illuminating en- 
gineer and electrical engineer, Mr. 


attached to body. Angular opening permits straight pull of 


wires. Gaskets available at extr ost. Sizes \/2 Te) 


Send Pulling Elbow data 





| 
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*FOR OUTDOOR CONSTRUCTION, 
INDUSTRY, FARMS, RANCHES, 
MOBILE HOME PARKS! 


New! 


WEATHERPROOF 
All-Purpose “FUSED” 


POWER 
OUTLETS 


MODEL P-55-F as illustrated, has a 60 amp. 250 volt, 4 wire power receptacle, pro- 
tected with a two pole 60 amp. pull out block. Also has a grounded type duplex 
receptacle protected with a separate fuse. Top hub and bottom KO's facilitate over- 
head and underground connections. Completely weatherproof. Cover closes completely, 
when in use and can be padiocked. Also, Circuit Breaker Model P-55-C. . . . same as 
above with circuit breaker instead of fuse. 





Over Seventy other standard models to choose from in fused or circuit breaker types 
with 15 to 60 amp. 3 and 4-wire receptacles. 


REPRESENTATIVES:—SOME EXCLUSIVE TERRITORIES ARE STILL AVAILABLE . . . WRITE! 
CONTRACTORS:—SEE YOUR LOCAL ELECTRICAL DISTRIBUTOR OR WRITE — 


ELECTRIC PRODUCTS, INC. 


DEPT E MANKATO, MINNESOTA 











80° QUTSIDE! 


| fefrigeration 


; 


- | dependably 


& 
| 


y> | powered by 
} | BROOK 


: 
Evans Packing Company, Dade City, Fla., ee | m © 
uses Brook Motors for refrigeration through- 
out their plant—one of the finest in the in- 
dustry. Three of seven Brook Motors are 
shown on vital refrigerant compressors used 
in freezing and storage of concentrated citrus 
uice shut-downs cannot be tolerated—an 
ideal spot for Brook Motors. There are no finer 
motors built, yet they cost less than ordinary 
motors. Dealers and Service Centers every- 
where. Send for literature. 
SINCE 1904 


“worlds most respected motor” 


Wh BROOK MOTOR CORPORATION 


MOTOR 3302 W. Peterson Ave., Chicago 45, Illinois 


in Conede: Brook Electric Motors of Conado, 1td. 250 University Ave., Toronto, 


Factory Representatives, Warehouses, Dealers in Principal Cities. 
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/ MOTORS 


Wright declared. But the architect 
must maintain close supervision of 
the lighting design in order to con- 
trol the appearance of the lighting 
equipment, and to integrate that 
equipment with other parts of the 
building, he said. A number of 
slides were used to illustrate how 
lighting has been used effectively 
by architects as a part of their over- 
all architectural design. 

The concluding session of the 
conference was a panel discussion, 
moderated by Walter Sanders, Col- 
lege of Architecture & Design, Uni- 
versity of Michigan. Panelists in- 
cluded the five speakers of the 
second day sessions, plus Robert E. 
Fischer, associate editor, Architec- 
tural Record, chairman of the ses- 
sions; John J. Neidhart, application 
engineer, The Miller Co; and John 
McLaughlin, vice president, Kelso- 
Burnett Electric Co. Questions 
were submitted on cards in writing, 
and provided material for discus- 
sion for more than an hour. 

Sponsors for this BRI conference 
were 15 lighting equipment com- 
panies, all members of the Build- 
ing Research Institute. These 
were: Columbia Electric & Mfg. 
Co; Corning Glass Works; Day- 
Brite Lighting, Inc; General Elec- 
tric Company; Edwin F. Guth Co; 
Lightolier Co; Miller Co; Owens- 
Corning Fiberglas Corp; Rohm & 
Haas Co; Silvray Lighting, Inc; 
Smithcraft Corp; Sunbeam Electric 
Co; Thomas Industries; John C. 
Virden Co; and The Wakefield Com- 
pany. 


TWO CONSULTANTS and two electrical! 
contractors cornered all four prizes in 
this year’s Division 2 MMILJ contest 
sponsored by the IES Golden Gate (San 
Francisco) Section. Pictured above are 
Warren G. Smith of Smith Electric, who 
finished second; Robert Lee (Buss) Sawyier, 
Jr., of Pacific P&G (who won the Resi- 
dential Division award); Jerry Ets-Hokin 
of Ets-Hokin & Galvan, who received 
fourth-place recognition; Charles H. Krie- 
ger, electrical engineer, who finished third; 
and L. G. Dehrer of Buonaccorsi & Mur- 
ray, consulting engineers, who “‘took all 
the marbles” in Division 2 and will there- 
fore enter the finals at this year’s an- 
nual IES Technical Conference in Sept. 
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PONDERING OVER proposed amendments 
to the National Electrical Code between 
session f the Illinois Chapter, I!AEI, 
meeting held in Chicago recently are: 
G. E. Zisterer, Inspector, Cicero, Ill., 
right nd L. Kirly, Inspector, Cham- 
paign, Ill. (eft 


Illinois Inspectors Hold 
Spring Meeting 


The 29th midyear meeting of the 
Illinois Chapter, IAEI, was held at 
the Hotel Faust, Rockford, Ill., May 
21 and 22. Code discussion sessions, 
plus talks on electric heating, test- 
ing facilities at Underwriters’ Lab- 
oratories, results of a home inspec- 
tion program, and a resume of 
changes in the 1959 Code formed 
the nucleus of the two-day program. 

Progress of the 1959 edition of 
the code, plus a brief review of a 
few of the more important changes 
were told by Frank Stetka, field 
engineer, National Fire Protective 
Association and editor of the re- 
vised code scheduled for publication 
around the middle of September. 

Rockford’s Fire Chief, Wayne 
Swanson, listed the results of a 
home inspection campaign carried 
on by his men. The program was 
developed and initiated by Chief 
Swanson in cooperation with the 
Rockford Electrical Inspection 
Bureau and the Central Illinois 
Electric and Gas Company. Its 
main purpose was to point out the 
various types of fire hazards found 
in the city’s residential occupancies 
and to educate the public on fire 
prevention. Swanson stressed the 
fact that two of the most common 
violations uncovered by the firemen- 
inspectors were: (1) overfused 
service entrance equipment; (2) 
improper use of extension cords. 
The major results of the home in- 
spection program cited by the Fire 
Chief were: (a) an increase in 
electrical work for the city’s con- 
tractors; (b) a decrease in fire loss 





GO AHEAD... 


explain nuisance tripping to him 


Heat’s on, conditioner’s out. How come? 

Some annoying power interruptions are due to inade- 
quate wiring. A vast number are due to nuisance tripping 
of circuit breakers or nuisance fuse blowouts. 

Fuses and many circuit breakers operate on the basis 
of heat. They are sensitive to heat from within the circuit 
and without. Thus, on hot days thermal protectors are 
often near the tripping point even though the circuit is not 
fully loaded. As heat builds up, nuisance tripping results. 

Heinemann hydraulic-magnetic circuit breakers ignore 
heat—respond only to current (amperage) which is the 
true determinant of electrical load. These circuit breakers 
will carry the full, safe capacity on the hottest days. 
Nuisance tripping just doesn’t occur. 

In Heinemann circuit breakers, actuation is entirely 
magnetic; inverse time delay is provided by hydraulic 
means. When protection is needed, interruption is fast. 
When the circuit is safe, power stays ON. 


For consulting engineers, the full story is given in an 
informative booklet, Manual 101: “What You Should 
Know About Circuit Breakers."’ Write for your copy. 


HEINEMANN ELECTRIC COMPANY 
132 Plum Street, Trenton 2, N. J. 
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Type 1A61 


World's 
Largest 
Seller 


Type 1A65 
Elegant New 
Companion 


WHITE-RODGERS CO., ST. LOUIS 6, MISSOURI 


Use them with confidence— they’re 
specifically designed for Electric 
Heat by White-Rodgers— world’s 


largest maker. 


Sold under the brand names of more 


than fifty manufacturers of quality 


electric heating equipment. yo 
2 th s 


wove carton 
Cormyee™ 


TORONTO 8, CANADA 














This is the 
Adalet 
Selection and 
Specification 
Data You 
Need. 

Write for 
Bulletin 

158. 


THE Adalet M 


14300 LORAIN AVENUE 


ELECTR 


Adaler 


= | 
ANUFACTURING COMPANY 
® CLEVELAND 11, OHIO 
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for the homes included in the pro- 
gram; (c) passing of a new City 
Ordinance requiring all new resi- 
dences to have a minimum of 100- 
amp service entrance. 

The purpose, advantage, present 
state and future growth of electric 
heating was the basis of a slide- 
talk presented by W. G. Glos, vice 
president, Fred I. Tourtelot Co., 
Chicago distributors for electric 
heating equipment. 

David W. Just, associate manag- 
ing engineer, Inspection Control 
Dept. Underwriters’ Laboratories, 
Inc., presented an interesting and 
informative color film on the vari- 
ous processes used at the Labs for 
testing materials for combustion, 
flame spread, fuel contribution and 
smoke output developed. 


Electrical Contractor 
Heads Pacific Coast 
Association 


C. A. Wikle, president of A. S. 
Schulman Electric Company of Los 
Angeles, was elected president of 
the Pacific Coast Electrical Associa- 
tion during that organization’s 
3-day convention held in San Fran- 
cisco May 20-22. The gathering, 
attended by 1300 contractors, con- 
sulting engineers, utility repre- 
sentatives, manufacturers and dis- 
tributors, was also highlighted by 
a full program of practical confer- 
ence and business sessions; the 
theme for the meeting being “Let’s 
tackle our problems—now.” 

In this endeavor, C. H. Bartlett, 
Westinghouse president, an- 
alyzed Technological Progress and 
Its Effect on Future Profits; James 
H. Goss, General Electric vice 
president, suggested some Fresh 


vice 


BUSINESS PROBLEMS were widely dis 
cussed among those attending the recent 
NISA convention in Montreal, Canada 
including: (I to r) Elmer Jandt, C & H 
Electric Co., Chicago, Ill., and A. C. Roe 
NISA Office Staff, St. Louis, Mo 
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C. W. WIKLE, president of A. S. Schul- 
man Electric Co., Los Angeles, was 
elected at the recent convention of the 
Pacific Coast Electrical Association to di- 
rect the activitic f that industry-wide 
organization for the year beginning July 
1, 1959 


Starting Points for Tomorrow’s 
Selling, and Don G. Mitchell, presi- 
dent of General Telephone & Elec- 
tronics, and chairman of the board 
for Sylvania, offered numerous 
ideas related to Getting a Bigger 
Share of the Consumer’s Dollar. 

Bartlett, commending the electri- 
cal industry for its recerd of reduc- 
ing prices of products during a 
prolonged period of inflation, main- 
tained that the next objective must 
be to further expand the use of 
power and to achieve a better bal- 
ance between winter and summer 
peaks. Since 1930, he said, power 
requirements in industry have 
jumped from a thousand to 3,000-kw 
per operator, and improvements in 
turbines and generators have made 
it possible for utility systems to 
add capacity in units of 400,000 
kilowatts instead of 60,000, which 
was the maximum size in the 1920s. 
Other saviags are coming from the 
increased use of extra high voltage 
transmission lines, improvements in 
distribution transformers, power 
circuit breakers and related switch- 
gear, while the field of atomic 
power, the commercial development 
of thermoelectricity, automatic con- 
trol and better system planning are 
some of the many areas where 
even greater improvement can be 
achieved in the future, he con- 
cluded. 

James Goss, who heads up his 
company’s consumer product group, 
discussed numerous new electrical 
appliances which are being intro- 
duced or developed to improve our 
living standards in the home. He 
proposed a revolutionary wiring 
change to encourage higher electri- 


WAGNER 
REPULSION-START 
INDUCTION MOTORS 
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YO l} ke COMMUTATORS 
It's good business to use genuine Wagner Replacement 
WAGNER Parts on every Wagner Motor you repair or rebuild. 
Good—because Wagner parts fit right and work right, 
and that adds up to faster work and happier customers. 
Genuine Wagner Replacement Parts are all top quality 
—exact duplicates of the original parts. Keep your 
Wagner Motors all Wagner—and profit by the result. 
ALL WAGNER 
CAPACITOR-START 
INDUCTION MOTORS 


Al 


es 


\) 


STARTING SWITCH 
ASSEMBLIES 


SWITCH SLEEVES 





Wadsner Electric Corporation 


6413 PLYMOUTH AVENUE, ST. LOUIS 14, MO., U.S.A. 


OVER 850 AUTHORIZED SERVICE STATIONS OR PARTS DISTRIBUTORS WR59-5 
MOTORS «+ BEARINGS + STANDARD ROTORS + BRUSHES + CAPACITORS » COMMUTATORS 
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Full 
perfect 


work faster and easier 


BLACKHAWK EMT FITTINGS have 
full, true, perfect threads for ease and 
speed of installation. Bodies of heavy steel 
— cadmium and zinc finished to eliminate 
corrosion on the unit itself. Blackhawk’s 
new EMT fittings are rain tight. Quality 
controlled at every phase of the manufac- 
turing. In demand for electrical jobs large 


lackhawk 
A " Jadestries 
- 


and small because they're easy to use. 


Blackhawk’'s new EMT fittings are a prod- 
uct of continuing Blackhawk research and 
automated methods of manufacture. Order 
a stock today to meet the demand for 
these quality made, EMT fittings. A com, 
plete range of sizes is now available. 


Blackhawk Industries, Dubuque, lowa 


Where the new ideas come from 








LINDSEY WIRE PULLER 


SAFER! 


FASTER PULLING! 
LONGER TAPE LIFE! 
EASIER PUSHING! 
FULLY CONTAINED TOOL! 


The Snake can be easily PUSHED into 
the conduit by pressing the locking 


lever forward. 





In PULLING the wire, 


the natural powerful “jacking action” 


requires less effort and 


recoils the 


Snake automatically into the Drum. 
The compactness of this self-contained 
tool eliminates the possibility of short 
circuits and damage to walls and sur- 
rounding equipment. In office building 
remodeling, personnel will not be en- 
dangered by tripping or coming in 


contact with the Snake. 


Lindsey Electric 


1425 SO. MAIN ST., SANTA ANA, CALIF. 
Kimberly 2-1250 


PRICE $15.00 
(FOB Santa Ana, Calif.) 
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NISA MEMBERS in attendance at the 
26th annual and first international NISA 
convention in Montreal included: (I to r 
Anthony Ingram, T & C Electric Co., 
Brooklyn, N. Y.; N. B. Swartz, Thos. C 
Miller, Inc., N. Y¥., N. Y.; Fred Jussen 
Monitor Electric, Brooklyn, N. Y 


hoven 


cal consumption, suggesting that 
(like telephone companies) utility 
companies might profitably install 
and own entire electrical systems 
up to and including branch circuit 
panels in the home. He suggested 
that such installations be regulated 
and limited in an orderly pace by 
first offering rewiring to those cus- 
tomers purchasing 240-volt appli- 
ances, such as electrical ranges or 
dryers, and whose existing service 
entrances are not adequate. 

Don Mitchell, predicting a record 
growth in the nation’s productivity, 
declared that a realistic projection 
of today’s demands would increase 
the GNP from its current rate of 
$465-billion to at least $600-billion 
by 1964 and to $750-billion by 1970. 

Only one booby trap can upset 
these predictions, he continued, list- 
ing that as inflation. He cautioned 
that if labor takes all productivity 
increases in the form of wage in- 
creases, there will be nothing left 
to plow back into business, and if 
industry simply along in- 
creased costs by raising prices, in- 
flation will go still higher. And, if 
government keeps on financing defi- 
cits, there soon will not be anything 
left for anybody to finance. 

Constantly increasing taxes and 
inflation are tools being used by so- 
cialists who advocate government 
control of ownership, added J. K. 
Horton, president of the Southern 
California Edison Company, who 
pointed out that the electric power 
industry already is paying 25 cents 
of every dollar earned for taxes, and 
that privately owned utilities are 
facing government-subsidized com- 
petition which is virtually tax free. 
Today we have a political environ- 
ment that encourages labor to seek 
wage increases in excess of produc- 
tivity gains; that seems to reject 
thrift in favor of deficit spending; 


passes 
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that sees nothing unfair with four 
out of five Americans paying 23 
cents in taxes in every dollar of his 
electric bill while the fifth fellow 
pays only 24 cents, he added. 

Still another warning came from 
George M. Dean, vice president and 
general manager of the Pacific Tele- 
phone and Telegraph Company’s 
Northern California area, who de- 
clared that creeping mediocrity is a 
greater potential threat to business 
than creeping socialism. Stating 
that developing leaders for tomor- 
row is the most important job of 
modern organization, he maintained 
that business needs men with many 
different combinations of strength 
and skill, and that trying to de- 
velop a “uniform product” or “an 
organization man” was not in the 
interest of this essential diversity. 

Other featured speakers on the 
conference program included 
Charles L. Hamman, Stanford Re- 
search official, who cited several 
problems of western growth related 
to air pollution, water shortages, 
transportation and “urban sprawl”; 
Gerald M. Ive vice president, 
Morgan Guarantee Trust of New 
York, who ialyzed problems re- 
lated to requirements ; 
Arthur Barnett, managing director 
for the National Association of 
Electric Compani¢ who discussed 
legislation affecting the electrical 
industry, and Dr Randall M. 
Whaley xecut of the 
National Academy of Sciences, who 
American edu- 

geared for the 

future. Any bu which spends 
less than ;\sth of 1 of its budget 
development is 
headed for trouble, he said, yet 
is wl ctive national 

for educa- 


director 


questioned whethe1 


cation was prop 


| 
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Remington Stud Driver 


fastest ! 


Drop-in Loading 
.-no pushing 


One or two-hand operation 


Loads in seconds...sets up to 9 
studs a minute in concrete or steel 


Here’s the most efficient powder-actu- 
ated fastening tool ever designed. It’s the 
new Remington Stud Driver w ith an ex- 
clusive combination of features that make 
it your best buy. 

Built for speed, it has fast, easy drop- 
in loading. With Remington ‘Power- 
Guide” studs, no ramrod pushing of stud 
Is necessary. Quick, positive ejection 1S 
another timesaver, A flip of the wrist 
and the fired cartridge pops out. With 
other tools the chamber bushing must 


be removed by hand, which is clumsy 
and slow. And only the Remington Stud 
Driver can be converted to one- or two- 
hand operation, No other tool has this 
feature. 

Other advantages: Easy, fan-typeopen- 
ing and closing of tool and instantly in- 
terchangeable guards for greater versa- 
tility, efficiency. 

Send coupon for special booklet that 
proves why the Stud Driver is the fastest 
powder-actuated tool—and best for you. 


CHOOSE THE POWER MOST EFFICIENT FOR YOU. REMINGTON POWER TOOLS ARE AVAILABLE IN 
AIR « ELECTRIC « GASOLINE AND POWDER-ACTUATED MODELS 


Remington 


FREE POWER TOOL CATALOGS 
Remington Arms Company, inc., Bridgeport 2, Conn. 
Please send—without obligation—catalogs on Remington 
Contractor & Industrial Tools checked below: 
OC Stud Drivers Air Tools Chain Saws 

Concrete Vibrators Electric Tools () Flexible Shaft Machines 





CANADIAN TRIO at the annual NISA 
convention recently held in Montreal, 
Canada, is made up of: (I to r) Hector 
Roberge, H. Roberge, Inc., Quebec City, 
Gerard Sauve H. Sauve et 
Fils, Valleyfield Ou Cc and Dave Remington Arms Company, Inc., Bridgeport 2, Conn 


Seaton, Jolliffe-Sea Electric. London IN CANADA: Remington Arms of Canada, Limited, 
red ao ANG, SOREN, 36 Queen Elizabeth Blvd., Toronto 18, Ont. 
Ont 


Name Position 
Quebec 





Company 





Address 





City Zone State 
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BEND WITHOUT DISTORTION 
PAY ee 


Hein-Werner 4” Tal Benders are the most practical for bending large diame- 
ter materials without distortion — smoothly and uniformly all in one setting 
Ideal for economically handling aluminum tubing and pipe, rigid conduit, 
bus bar, copper, steel, 180° radiant heat coils, standard and schedule 80 
pipe right-on-the-job. Set No. 400 provides manual operation with 45 ton 
hydraulic unit; Model 400-PH includes shoes for bending %” to 4” standard 
and schedule 80 pipe; Model 400-C includes shoes for bending 1” to 4” 
rigid conduit. No. 2534 special frame available for K & L copper and thin- 
wall tubing. Units may be specified with either MP-27 single phase 12 Hp. 
Motor Pump or MP-30 three phase 2 Hp. 
Motor Pump for faster bending. Write for 
detailed Catalog No. 35, or see your electrical 
wholesaler for full information. 


ppg ear rtss* 


BACKESHA, Wisconsin 


QUIET TRANSFORMERS? 7 


these decibel a sma for themselves — ‘ 
if ARs eee es ie 5 s Pa 4 eo Sia gles 2 * oe 


Designed sound levels for representa- 
tive sizes of standard Hevi-Duty dry 
type transformer. 

SINGLE-PHASE THREE-PHASE 


KVA Decibel KVA Decibel 
Rating Rating 








1.0 33 6.0 38 
72 33 9.0 40 
10.0 40 15.0 daa 
20.0 a4 30.0 43 
37.5 44 45.0 45 
75.0 49 112.5 45 
100.0 50 150.0 47 





Write for Bulletins 100 and 200 
for further details 


he A Oe ee ae 8 a om gd ome 0-7 oF 
MILWAUKEE 1, WISCONSIN 


INDUSTRIAL FURNACES, ELECTRIC AND FUEL * DRY TYPE TRANSFORMERS 
CONSTANT CURRENT REGULATORS 
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MONTREAL, CANADA, was the scene 
of the recently held 26th annual and first 
international convention of the Nationa 
Industrial Service Association, attended 
by many Canadian members including 
(i to r) C. Birchfield, Canadian General 
Electric Co., Ltd., Montreal, and Norman 
Surgeson, Surgeson Electric Ltd., Corr 
wall, Ont 


Presiding at the convention’s 
opening meeting was Leslie A. 
Hicks, outgoing president of the 
PCEA and also president of the 
Hawaiian Electric Company. Speak- 
ing about the economy of our new- 
est State, he said that property 
values around Honolulu have ap- 
preciated more than 20% since the 
Senate passed the statehood bill last 
March, and that statehood has in- 
troduced an economic boom which 
is increasing steadily. Emphasiz- 
ing this activity, he mentioned the 
construction of numerous commer- 
cial buildings, cement plants and 
other industrial projects, new 
apartments and extensive home 
building, of which 80% are being 
approved for all-electric Medallion 
citations. This construction will ap- 
proximate $225-million on the is- 
land of Oahu alone, he said, and 
electrical construction will account 
for about 10% of this total. 

At the final luncheon meeting, 
Allen S. King, president of the EEI, 
summarized the convention theme 
by advocating teamwork through 
association activity. Regional and 
national associations are essential 
to coordinate and stimulate efforts 
toward increasing public under- 
standing and acceptance of indus- 
try objectives, he said, adding that 
not enough people understand that 
our high standard of living is a 
product of our free enterprise sys- 
tem wherein even our workers are 
also capitalists in that they own 
stock in a large percentage of our 
corporations. 

As a final item of business, 12 
directors were elected to serve with 
president Wikle for the year begin- 
ning July 1, including W. E. Crans- 
ton, Thermador’ Electric, Los 
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Latrobe 
Electrical 


Products| 
ee | 





“TRU-LEVEL" 


Fully Adjustable 
Floor Box 


A sheet steel, galvanized 4 inch octagon | 
watertight floor box with a 314” opening 
in the box body cover—large enough for | 
the hand to fiit into, in order to make inside | 
conduit attachments. 
A V2" adjusting ring and 21/2” long, screw | 
legs makes for quick and easy tru-leveling. | 
On the job” inter-changeability with various | 
new standard receptacles can be made. 


Two 2” and two 34” K O’s in sides—three 
and two 34” K O's in bottom. 


Listed under re-examination service 
of Underwriters Laboratories, Inc. 
Write today for complete specifications 


Non-Adjustable 

Floor Box 
the 
in unique de- 
neat appear 


Represents last 
word 


sign, 


ance, fewest number 
of parts, 
of 


and least 
amount labor to 


install 





Insulator . Supports 
Fasten porcelain or glass in- 


sulators to steel framework 
without punching holes. 


4 sizes—1 19", 2” and 2)’. 





Latrobe Products 
Non-Adjustable Floor Boxes 
Adjustable Floor Boxes 
Gang Boxes—Cover Plates 
Junction Boxes—-Nozzles 
Pipe or Conduit Hangers 
Insulator Supports 
Cable Supports—Fish Wire 
Staple and Cable Clips 


Sales Representatives in all principal Cities. 


Pullman 


4 CLC Tttatice m Qos 


1209-1215 


JEFFERSON TREET 


LATROBE. PA. 
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Angeles; H. G. Dillin, San Diego 
G&E; R. L. Engel, Allis-Chalmers, 
S. F.; H. C. Gerster, General Elec- 
tric Supply, L. A.; 1. M. Guibara, 
Kaiser Aluminum and Chemical 
Sales, Oakland; R. G. Holabird, All- 
Brite Fluorescent Fixtures, Los 
Angeles; J. K. Horton, Southern 
California Edison Co.; C. W. Leihy, 
McGraw-Hill Publishing Co., San 
Francisco; D. L. Miller, Square D, 
Los Angeles; Fred Oldendorf, Jr., 
California Electric Power Co., 
Riverside; S. W. Scott, Graybar 
Electric, L. A.; and A. J. Swank, 
PG&E, S. F. Also on the board will 
be retiring president Hicks and 12 
additional directors with carry-over 
terms. 


Code Changes 
Discussed By IAEI 
Chapters 


Geographical proximity plus co- 
ordinated dates of three western 
IAEI Chapter meetings made it 
possible for several industry-recog- 
nized leaders to attend successive 
conventions of electrical inspectors 
at Winnemucca, Nevada, April 
18th; Salt Lake City, Utah, April 
20th, and Blackfoot, Nevada, April 
22nd. 

At all three meetings, changes 
in the 1959 edition of the NEC were 
discussed and analyzed by Frank 
Stetka, field engineer for the Na- 
tional Fire Protection Association. 

In addition, Karl Geiges, vice 
president of Underwriters’ Labora- 
tories, Santa Clara, Calif., discussed 
conductors and insulation at the 


Nevada meeting, panelboards and 
service equipment with Utah dele- 
gates. 
eral 


Lester Johnson of the Gen- 
Electric Co., Salt Lake, dis- 





THREE INSPECTORS representing City, 
County and State departments were panel 
discussion leaders at this year’s annual 
convention of Electrical Maintenance En- 
gineers of California, held in L. A.’s 
recently completed Furniture Mart March 
24-6. Grouped above are Mike Wintz, 
Ch. Inspector, City of L. A.; Art Veit, 
Supervising EE, County of L. A., and Ed 
Muller, State Safety Engineer for Calif. 
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Apartment House 
Telephone Systems 


... EASIEST OF ALL | 
TO INSTALL : 


All AUTH apartment telephones 
(plug-in type) make installation and 
maintenance easy. Wall boxes and 
receptacies are shipped to the job 
first. The electrician can then pull his 
wires and connect to the receptacles 
at any time he chooses. After that he 
only has to plug each factory-wired 
telephone into its receptacle, fasten 
the faceplate, and test. Simple, eco- 
nomical, fast! . . . and just as easy to 
maintain. Artistic design, too. 


'  WANDAL AND THEFTPROOF 
Both vestibule and apartment 
telephones are loudspeaking .. . no 
receivers or cords to be damaged or 
stolen. Receiver-type telephones are 
available for houses having service 
attendants, es well. 


WITH OR WITHOUT MAIL BOXES 
The vestibule teleph is availabl 
combined with new AUTH “LIFE-size”’ 
Apartment House Mail Boxes, U. S. 
approved. 





Dept. EC-7 34-20 45th St. 
Long Island City 1, N. Y. 


(— Please send booklet on Apartment 
House Telephone Systems. 


(0 | buy telephones. Have your salesman 
call. 


Name__ = putininape 
Business — 

Address___ 
City 





__ State. 
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When Quality 
Comes First 
The Choice is 


THEILER LIFETIME 


Here is the ultimate in 
modern switch efficiency, 
beauty and long life 
for fine homes, schools, 
hospitals, hotels, res- 
tavrants, apartments, 
offices, and public 
buildings 


NO OTHER 
SWITCH HAS 
ALL THESE 
IMPORTANT 
FEATURES: 


® Unique floating 
rocker-arm toggle 
® Whisper-quiet, 
almost silent operation 
® Patented cam action 
and pure silver contacts 
® No wear; no heating up 
® Maintenance-free 
performance 
® Easily and quickly 
installed in any position 
® Smooth streamlined styling 
© 100-year guarantee with free 
replacement under normal use 
SWITCHES are available in single 
and 


double-pole, 3 and 4-way 
types; and the new Twin. 
LUXURY - STYLED WALLPLATES 
come in rich ivory or brown plas- 
tic to fit all switches. Metal wall- 
plates are available in all combi- 
nations and finishes. 


AGENTS ATTENTIONE 


A FEW CHOICE TERRITORIES AVAILABLE 


Distributed Nationally Through 
Leading Electrical Wholesalers 


H. J. THEILER CORP. 


Whitinsville, Mass. 
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cussed electric heating cable with 
Idaho inspectors and moderating 
Code discussion groups at all three 
meetings. Leon Guibara, Kaiser 
Aluminum, Oakland, demonstrated 
aluminum. 

Officers from other Sections who 
attended one or more of these meet- 
ings included Chester Hefner, 
president, and Lou La Fehr, secre- 
tary, of the Southwestern Section; 
James Paxton, president, and W. L. 
Gaffney, secretary-treasurer, of 
the Northwestern Section, and Hal 
S. Morr, past-president both of the 
IAEI and Northwestern Section. 

Each of these speakers reviewed 
activities of their respective organ- 
izations, collectively discussing 
plans for code workshop sessions, 
urging inspectors to submit full dis- 
cussions concerning electrical fires 
and accidents, inviting those pres- 
ent to attend sectional meetings in 
Seattle, August 24-6, and in Santa 
Rosa, August 31-Sept. 3, reviewing 
contemplated changes in by-laws, 
and reporting upon recent develop- 
ments occurring at IAEI head- 
quarters in Chicago. 

Prof. I. J. Sandorf of the Uni- 
versity of Nevada also attended 
these meetings to report that a 
teaching manual was being pre- 
pared, planned for inspectors re- 
sponsible for general building work 
as well as electrical jurisdiction. 
The manual, which can be studied 
with or without the assistance of 
local school adult education super- 
vision, will cover basic electrical 
theory and wiring methods, code 
provisions and reasons for same, 
plus the relationship and respons- 


THE KITCHEN 
MAY BE LOADED 


ere 


CHIEF ELECTRICAL INSPECTOR, Wil- 
liam P. Hogan, Jr., explains and defines 
new provisions of the Chicago Electrical 
Code during a recent Better Wiring Forum 
held at the Hotel Sherman. 





PRECISION 
Engineered 
Fittings 








M. STEPHENS 


Mfg. Inc. Los Angeles 11 
814 E. 29th St. ADams 1-9147 


“EFFICIENCY” 


Cable Strain Clamp 











WITHOUT DAMAGE TO CABLE 


. . . WITHSTANDS 
DIRECT PULL OF 17,000 POUNDS 


Efficiency Cable Strain (¢ ‘lamps lock cable 
safely and securely without possible strain 
or damage. “H” construction of clamps 
and high ridge across center of cable pre- 
vents cable from slipping. Takes cable 
from 1/0 to 1,500,000 c.m. Three clamp 
sizes cover all cable sizes. Furnished with 
eye or clevis, for AC or DC service. 


EFFICIENCY 


ELECTRIC & MFG. CO. 
EAST PALESTINE, OHIO 
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KLEIN 


THE THRILL THAT 
eo] 1S ai ciele) oma sete) 5 
CAN GIVE 


"Since 1857” 


It’s a pleasure to use good tools 
—pliers that grip tight . . . that 
cut through tough wire easily... 
that reach confined spaces. 

Linemen and electricians 
know that they can rely on their 
Kleins—side cutters, long nose, 
oblique cutters—famous for 
quality for a century. 

There is a Klein Plier exactly 
suited to every electrical need— 
carried in stock by better elec- 
trical suppliers everywhere. 

- 
FREE 
TOOI 


POCKET 
GUIDE 
A free copy of the new 
Klein Pocket Tool Guide 


will be sent on request 
without obligation, 


— aaa & co 


McCORMICK ROAD © CHICAGO 45 | 


NEW YORK STATE representation at the 
recently held annual convention of NISA 
included: (| to r) Earl Timmerman, Pea- 
son and Timmerman, Watertown, N. Y., 
and Roger Blixt, Westburgh Electric, 
Jamestown, N. Y 


ibility existing between inspectors, 
contractors, city officials and the 
public. 

Officers elected by the Nevada 
Chapter included Ralph Bisset, 
Reno inspector, as chairman for the 
coming year; Lynn Steiner, Ely, 
vice-chairman; John Smales, Elko, 
secretary-treasurer, also executive 
committee members E. P. Gibson, 
R. L. Osborne, Jr., E. C. Braswell, 
J. Howard Lindsey, M. L. Lund- 
berg, John Kitchen and Norman 
Revaleati. 

Officers who the Utah 
Chapter next season include chair- 
man William Whetton, Ogden city 
inspector; lst vice chairman Lloyd 
Grames, Board of Fire Under- 
writers of the Pacific; 2nd vice 
chairman J. A. Clinger, Orem in- 
spector, and_ secretary-treasurer 
A. H. Bywater, Utah Fire Rating 
Bureau. 

New Idaho Chapter officers in- 
clude L. G. Nelson, State electrical 
inspector, Buhl, as chairman; A. M. 
Kopeland of Lewistown, Ist vice- 
chairman; A. L. Callow of St. 
Anthony, 2nd vice chairman; Gay- 
lor Dennison of Boise as secretary- 
treasurer, also Fred Vogt, Delbert 
Squires and R. C. Young as mem- 
bers of the executive committee. 


will lead 


Honor 33 
NISA Members 


Thirty-three members of the Na- 
tional Industrial Service Associa- 
tion from 19 states and 3 Canadian 
provinces were given signal recog- 
nition at the 26th Annual NISA 
convention at Montreal, Canada. 
Each received a certificate com- 
memorating 50 years of service in 
the electrical field. Members so 
honored included: 





| setting, the oil-lamp type 





Danny Distributor is a smart guy. 
He stocks many products, all 
contractors buy 
At a price that's so nice 
No one thinks of it twice 
And all of them come from one source 
of supply.* 


“fogs E55, OF COURSE 


POSTS and 
LANTERNS 


They’re so beautiful, of 
superior quality, with 
such positive customer 
appeal—you’ll want all 20 
styles. There’s the 
“Williamsburg” (illus- 
trated) for a formal 








for informal settings— 
and all the traditional 
and modern styles in 

between. See them all! 





PROGRESS MANUFACTURING CO., INC. 
ECM-7 Phila. 34, Pa. 
Please send me 
(-] complete information on posts 
and lanterns 
[] name of local distributor 


NAME 
COMPANY 
ADDRESS 
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CONDUIT QUIPS 


ALGIE USED TO PLAY 
A SAXOPHONE 
























































Here's a Time 
Saving Twosome 


No Thread Rigid Connectors 
and Couplings 


Save you time (and 


hen these fittings 
ep itive gripping of the 
? Save time by specitying 
IVibamy (om Mala-r-lo 
>ctors and Coup Taek 
juced by Conduit Fittings 
n of U.S 


Industrie 


The heavy-gauge, serrated machined steel 
gland ring on these Conduit fittings assures 
positive gripping of rigid conduit. 


_— 
$2 Conduit Fittings 
DIVISION OF U.S. INDUSTRIES, INC 


6400 West 66th Street, Chicago 38, Illinois 


230 


Louis B. Anthony, L. B. Anthony 
& Co., Lynn, Mass. 

L. A. Bartlett, Bartlett Electric 
Co., Tulsa, Oklahoma. 

Windsor H. Bigelow, Sr., Bige- 
low Electric Co., Worcester, Mass. 

Philip C. Chipman, Chipman 
Electric Co., Inc., Brentwood, Md. 

George Chynoweth, Baker Elec- 
tric Co., Denver, Colo. 

Harry Condo, Condo 
Service, Miami, Florida. 

Howard R. Dillon, The Alliance 
Electric Co., Alliance, Ohio. 

Charles E. Foster, Paul Electric 
Supply Co., Fort Dodge, Iowa. 

William S. Giles, Giles Armature 
& Electric Works, Inc., Marion, II. 

Arthur H. Goodwin, Chace Elec- 
trical Co., Inc., Fall River, Mass. 

William Wallace Hanks, Southern 
Electric Service Co., Charlotte, 
N. C. 

Allen J. Headen, Tug River Ar- 
mature & Machine Co., Williamson, 
W. Va. 

James S. Hilton, Rogers & Hilton, 
Inc., Syracuse, N. Y. 

Jacob Hoffmeister, Hoffmeister 
Electric, Vancouver, B. C. 

Jesse J. Hunt, Roberts-Stage 
Electric Co., Chicago, Ill. 

Wesley Jagger, Wesley 
Ine., Wilmington, Del. 

Carol Levison, The Motor Repair 
& Mfg. Co., Cleveland, Ohio. 

Robert E. Medford, Central Elec- 
tric Co., Fort Worth, Texas. 

Victor M. Nussbaum, Nussbaum 
Electric Co., Fort Wayne, Indiana. 

Albert W. Odell, Weaver Electric 
Co., Denver, Colo. 

Martin Panosh, Inland Industrial 
Electric Service Co., Chicago, Ill. 

Lionel Paquin, Harbour Electric 
Co., Ltd., Montreal, Quebec. 

Arthur J. Reeb, Service & Sup- 
ply Co., Amarillo, Texas. 

Ernest C. Sheppard, Sr., 
River Armature & Machine 
Williamson, W. Va. 

Archie L. Shirley, A. Werby & 
Co., Inc., Boston, Mass. 

Francis O. Sievers, 
Sievers Electric Works, 
Francisco, Calif. 

C. A. Sievert, 
Co., Chicago, Il. 

Francis R. Sterling, Sterling 
Electric Co., Hartington, Neb. 

Peter Surgeson, Surgeson Elec- 
tric Ltd., Cornwall, Ont. 

Wendell Szabados, Wendel Elec- 
tric Machinery Co., Inc., Brooklyn, 
a 

Durward V. Tapley, Sr., 
Electric Co., Jackson, Miss. 

Albert Warfield, Sr., National 
Electric Service, Inc., Silver Spring, 
Md. 

Arthur E. Westburgh, Westburgh 
Electric, Inc., Jamestown, N. Y. 


Electric 


Jagger, 


Tug 
Co., 


Kuchel & 
Ltd., San 


Sievert Electric 


Power 
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SWITCHES 
| 7 


MOTOR 
STARTERS 
7 


LIGHTING 


a 
EQUIPMENT 
CONTROL 


All parts accessible for easy 
inspection, maintenance and re- 
placement. 


Full floating armature for per- 
fect magnetic seating. Minimum 
AC hum. Copper to copper con- 
tacts. Quick opening, heavy 
compression springs assure con- 
tact pressure. Coil withstands 24- 
hr. continuous duty. Capacities 
to 600 amps. 





2. 
> 


See classified telephone directory 
for name of local distributor, / ».~>~ 


Write for bulletin a) / 
j 
/ 


ZENITH ELECTRIC CO. 


155 WEST WALTON STREET » CHICAGO 10. ILL. 


eee taal: 
IN SECONDS 


Instead of ? 


Hours with PEN 


wet Oe, 
o *¢, 

+ 

[5 
- A F 
Curpms™ 





Holes can be drilled thru any 
| type masonry material-concrete, 
marble, brick and tile; including 
reinforcing bars or other steel 
encountered. 

Using diamond bits as the cut- 
ting agent, holes are drilled 
faster and at a lower cost 
than by any other method. 
Penndrill equipment is de 
signed for drilling holes ver- 
tically, horizontally or at 
any angle Fast cutting, 
long life diamond bits in 
stock from 3/16” to 14” in 
diameter. 

Millions of holes have 

been drilled with 
| Penndrill bits, cutting 

job costs up to 60%. 


Write for illustrated 
literature 


PENNSYLVANIA DRILLING CO. 
MASONRY DRILL DIVISION 
1201 Banksville Road, Pittsburgh 16, Pa 
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Octagon Outlet Boxes and Covers 


te 


Bar Hangers and Bar Box Combinations 


mee Outlet Boxes and Covers 


= Boxes 
and Covers 











iY, pays to figure on 


2 oe o-oo, 


fon Sh @ St -& ae - i e> @ -- ee YB eo) 
SWITCH BOXES 


Square Cornered Switch Boxes 


Non-Gangable Switch Boxes 











Keystone Outlet Boxes and Switch Boxes are 
loaded with extras! BX and Romex clamps 
are pre-assembled for easy pulling of wires, 
knockouts come out fast, and tapped holes 
are extruded to eliminate stripping of threads, 


What's more, they come in all sizes, shapes 
and types—and they’re stocked at regional 
warehouses coast-to-coast, for immediate 
delivery—wherever you are! 


3 NEW CATALOGS—contain 
complete information on the entire 
Keystone Quality line of wiring a 
installation equipment. Send for 
your free set today! 


[KEYSTONE MFG. CO. 


23338 Sherwood Ave. « Warren, Mich. 
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Whitaker Named U. L. 
Chief Electrical 
Engineer 


H. B. Whitaker was named chief 
electrical engineer and vice presi- 
dent of Underwriters’ Laboratories, 
Inc., June 12, upon the recommen- 
dation of U. L. President Merwin 
Brandon and the Board of Trustees. 
From his headquarters in New 
York, Mr. Whitaker will head the 
three electrical departments of the 
Laboratories and be contact man 
for such organizations as ASA, 
AIEE, NEMA, etc. 

After being graduated with a BS 
degree in electrical engineering 
from North Carolina State College 
in 1936, Mr. Whitaker joined the 
staff of Underwriters’ Laboratories 
as an assistant electrical engineer. 
He entered the U. S. Army Signal 
Corps in 1941 as a private and was 
discharged as captain in 1945. He 
returned to the U. L. staff in 1946; 
became senior associate electrical 
engineer in 1950, executive engi- 
neer in 1953, and assistant to the 
vice president in 1957. He is a mem- 
ber of Tau Beta Pi and Eta Kappa 
Nu, honorary engineering societies; 
a registered professional engineer 
in Illinois, and an active member 
of several AIEE, IAEI and NFPA 
a 

D. Barton was elected assist- 
at secretary of Underwriters’ Lab- 
oratories with headquarters in Chi- 
cago. He will assist the secretary 
in technical matters. Mr. Barton 
was graduated from Mississippi 
State College in 1940 with a B.S. 
degree in electrical engineering; 
joined the U. L. staff as assistant 
electrical engineer that year; 
served with the U. S. Army from 
1941 to 1946; was made U. L. 
staff engineer in 1948 and execu- 
tive engineer in 1953. He is a 
member of and serves on several 
IAEI and NFPA committees. 


NISA CONVENTION attracted many 
Canadian members, including: (I to r) 
Gilles Roy, H. Roberge, Inc., Quebec City, 
Quebec, and A. W. Patchett, Industrial 
Electric Co., Everett, Wash. 


PLUGMOLD’ 
GIVES MORE 
OUTLETS FOR 
LESS MONEY 


Easy installation on any surface 
gives lowest-cost way to provide 
lots of outlets wherever desirable. 
Planning flexibility, simplicity of 
later additions of circuits or out- 
lets, also help make PLUGMOLD 
easy to sell. Get it from your 
distributor. 





Eliminate situations like 
this “Socket Sneak” 

















WireworD 


THE WIREMOLD COMPANY + HARTFORD 10, CONN. 


PLUGMOLD 2000 (UP TO 3 NO. 12 CONDUCTORS) 


PLUGMOLD 2100 (UP TO 10 NO. 12) 
PLUGMOLD 7200 (UP TO 3 NO. & 10 NO. 10) 


PLUGMOLD 3000 (UP TO 8 NO. 6; 10 NO. 6) 


VARIOUS SIZES AND SPACING. ALL-STEEL, GROUNDED. 


ALL PLUGMOLD IN BUFF OR GRAY PRIME COAT 


ee 


The Wiremold Company, Hartford 10, Conn €7 | 
Piease senc FREE PLUGMOLD DATA to 








Company 





Street 
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OIL-TIGHT 
DUST-TIGHT 


ELECTRICAL 


ENCLOSURES 


WALL MOUNTED, 
in 18 stock sizes. 


FLOOR MOUNTED, 
in double door or 
multiple door 
units —11 

stock sizes. 


JIC 


NEMA 12! a 
PANEL ENCLOSURES 


No kr 


ted cover with CI 
tight oil-proof cea) 
or without removablk 


sizes from 4"x4"x3 


PUSHBUTTON 
ENCLOSURES 


A complete selecti 

ol type an 1 

Fine quality con- 

struction and finish 

Welded seams. Cover | 
has neoprene ga ket. | 
Holes take 
tandard oil 
pus hbutton 
range from 
ard as 


id Per 


tight 
Types 
bm n to Extr K 2 »pu 
“ OIL-TIGHT 
JIC SECTIONAL 
WIREWAY 


hbut ton 


-_— 

Ye Q 
Perfect protection tor 
control wiring. Neoprene gasket 
on cover and between jo ints seals 
out liquids 
Full ler igth 


and dust 
hinged 
ation ¢ 


isy to assemble 
cover mplifie 
wiring install rr modification alter 
nstallation. Stock sizes: 214*%x 24”, 
4° x 4” and 6”x 6” in lengths up to id 
with Elbows, “‘T’’s, etc 


We also build enclosures to customer specifications 


ENGINEERING 
CORPORATION 


Dept. ECM-124 Anoka ® Minn. 
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JOHN LAUNDER, Independent Electric 
Machinery Co., Kansas City, Mo. was 
among the members in attendance at the 
annual NISA convention recently held ir 
Montreal, Canada 


Five Contractors on 
N.1.E.6. C-L Committee 


Five electrical contractors are 
members of the Nebraska-lowa 
Electrical Council’s (Omaha, Neb.) 
new committee for the promotion 
of Certified Lighting. They are: 
Harry Binder, Evans. Electric 
Corp.; E. J. Grafentin, Sterling 
Electric Co.; Harold Miller, Miller 
Electric Co.; Edward Bayer, Bayer 
Electric Co.; and Harold Ken- 
worthy, Kenworthy Electric. 

Omaha Public Power District 
representatives are committee 
chairman Walter Scholes, and Rob- 
ert Gibbs. Representing distribu- 
Fred Sholders, Graybar 
Electric Co.; and George Tice, Elec- 
tric Fixture & Supply Company. 
George Mittauer, Geo. C. Mittauer 
& Associates; and C. Gordon Chris- 
tensen, Christensen Lighting Sales 
manufacturers agents’ repre- 
sentatives. Architect members of 
the new committee are: E. C. Knud- 
son, Leo A. Daly Co.; and Carl I. 
Wallin of Henningson, Durham & 
Richardson. 

The new Council committee plans 
the National Lighting Bu- 
“Eye-Fi” theme in future 
promotions. 


tors 


are 


are 


to use 


reau’s 


WAFFLE’S ELECTRIC, Toronto, Canada 
was well represented at the 26th annual 
and first international NISA Convention 
in Montreal by: (I to r) T. L. Waffle and 
E. H. Musgrave. 


HIELS 


HUMp PAT. PENDING 


NAIL IT” 


\ For fasteners that hold 
\ 


This THIEL hump drive 


\y NAIL 


sturdy head to insure 


IT strap has a 
an easy drive without bending will 
not pull out. Zinc plating prevents rust 

made of 


8 heavy wire. Available 


in copper plating for plumbers use 


THIEL 


TOOL AND ENGINEERING CO. 
1417 NORTH MARKET ST 
ST. LOUIS 6, MISSOURI 


Brush 1 


Headquarters for 
Electric 
Industrial 

Trucks 


CARBON 
BRUSHES 


anit 


Whatever your needs...brushes 
for battery chargers, electrical 
motors, generators, fans, tools, 
pumps...there’s a HELWIG 
BRUSH engineered for every 
purpose. Equal in quality and 
specs to original equipment, 
HELWIG BRUSHES assure 
longer brush life . . . better com- 
mutation, less ‘‘down time’. 
Write us — or contact our repre- 
sentative for your requirements, 


AVAILABLE NOW “RED CARPET” 
RUSH BRUSH SERVICE. 


HELWIG CO. 


CARBON PRODUCTS 


2546 WN. 30th ST. 
MILWAUKEE 10, WIS. 
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Model 610 Metal Cutting Band Saw 
MOUNTED on WHEELS 
and Ready to GO! 


KALAMOBILE 


® TRULY PORTABLE 
® HANDIER THAN EVER 


The Kalamobile has rubber-tired 
wheels and telescoping handles... 
can be shifted from job-to-job by 
one man with ease. This new 
Mobile Model M610D cuts pipe and 
conduit fast and clean. Capacity 6” 
rounds ...10 flats. 


Machine Tool Division 


Kalamazoo TANK and SILO CO. 


509 HARRISON ST., KALAMAZOO, MICH, 


VAN AMPERE 





\ a 
VN 7ADSWo RTH Checleic 
N MFG CO. IN 


ae)’ 
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DATES AHEAD 


International Association of Electrical 
Inspectors—Northwestern Section, 
Hotel New Washington, Seattle, 
Wash., Aug. 24-26; Southwestern 
Section, Flamingo Hotel, Santa 
Rosa, Calif., Aug. 31-Sept. 2; Eastern 
Section, Essex and Sussex Hotel, 
Spring Lake, N. J., Sept. 14-16; 
Canadian Section, Queen Elizabeth 
Hotel, Montreal, Quebec, Canada, 
Sept. 25-26; Western Section, 
Schroeder Hotel, Milwaukee, Wis., 
Oct. 5-7; Southern Section, Heidel- 
berg Hotel, Jackson, Miss., Oct. 
12-14; Mississippi Chapter, Heidel- 
berg Hotel, Jackson, Miss., Oct. 12-14. 


International Association of Electrical 
Leagues — El Cortez Hotel, San 
Diego, Calif., Week of August 10. 


Western Electronic Show & Conven- 
tion—Cow Palace, San Francisco, 
Calif., August 18-21. 


Illuminating Engineering 
National Technical 
Fairmont Hotel and 
San Francisco, 
7-11. 


Third Industrial Nuclear Technology 
Conference—Co-sponsored by Arm- 
our Research Foundation and NU- 
CLEONICS magazine, with the co- 
operation of the United States 
Atomic Energy Commission, Morri- 
son Hotel, Chicago, Ill., September 
22-24. 

Canadian’ Electrical Manufacturers 
Assn.—15th annual meeting. Shera- 
ton-Brock Hotel, Niagara Falls, Ont., 
Canada, September 30-October 2 


Society— 
Conference, 
Mark Hopkins, 
Calif., September 


Florida Association of Electrical Con- 
tractors—Annual convention and 7th 
Electrical Trade Show, Robert Meyer 
Hotel, Jacksonville, Fla., October 
7-10. 


11th Biennial Electrical Industrial Ex- 
position—Sponsored by Essex Elec- 
trical League; Armory, Elizabeth, 
N. J., October 10-12. 

National 
Sherman 
ber 12-14. 


Electrical Progress Show—Sponsored 
by Electrical Association of Phila- 
delphia, Convention Hall, Philadel- 
phia, Pa., October 13-15. 


Electronics Conference— 
Hotel, Chicago, Il, Octo- 


National Electrical Contractors Asso- 
ciation—Annual convention and 5th 
National Electrical Exposition, Fon- 
tainbleau, Eden Roc, Deauville and 
Carillon Hotels, Miami Beach, Fla., 
November 9-12. 


National Electrical Manufacturers 
Assn.—Annual meeting, Traymore 
Hotel, Atlantic City, N. J., Novem- 
ber 9-13. 


Industrial Electric Exposition—Spon- 
sored by Electrical League of West- 
ern Pennsylvania, Penn-Sheraton 
Hotel, Pittsburgh, Pa., November 
17-19. 


American Institute of Electrical Engi- 
neers—Winter general meeting, New 
York, N. Y., January 31-February 5, 
1960. 


16th Annual National Wiring Sales 
Conference—Warwick Hotel, Phila- 
delphia, Pa., February 25-26. 





NAME 





A PRODUCT OF STAMPINGS, INC. 


THIS TRENCH IS COSTING 
ONLY 1 CENT PER FOOT 


Unsolicited performance reports from ac- 
tual users state that POW-R-SPADE narrow 
trenches cost only 1 cent to 3 cents per 
foot, including labor. (Many report much 
less than 1 cent per foot.) Digging speed 
varies from 1) ft. to 17 ft. per minute 
depending on soil conditions. POW-R- 
SPADE is light, rugged, with minimum of 
maintenance. Shipped completely assem- 
bled. Neat, fast, professional trenches— 
3 in. wide to 24 in. deep, or 4 in. wide 
to 18 in. deep Send coupon today. 


One man can transport from job to 


| 
|Stampings, inc., 3211/2-24th St., Rock Island, Illinois 
{Please send material on POW-R-SPADE: 
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You can 
treat ’em Rough 
- the Reliable 


KNOPP 


Voltage Testers 
can “take it’’ 


Patented | 


Prod- 
Mount 


You don’t baby the Knopp Voltage Testers. 
They‘re built to withstand the shocks of rugged 
daily use. 


To save your time in testing you get the orig- 
inal patented Prod-Mount in the housing, mak- 
ing this tester easier and safer to use. You get 
the safety of dual indication of voltage by 
solenoid and neon lamp working independently. 
The scale readings are positive. Signal is by 
hum and vibration. Insulated for maximum 
protection. 


It tells quickly if the circuit is open or closed; 
ye og of voltage between 110 and 600 a-c 
or d-c, pure or rectified; 25 to 60 cycles. 


The Knopp Voltage Testers have won fame 
from coast to coast among engineers, electri- 
clans and power companies. So why pay more 
for a tester when the Knopp Voltage Tester 
gives you more features and more value at 
less cost. 


There are two models to choose from; pick up 
one at your dealer today or write for illus 
trated, free descriptive Bulletin No. 425. 


The KNOPP 
Phase Sequence 
Indicator 
60 v. to 600 v.; 
25 to 60 cycles; 
Rotating Indicator 
shows sequence 
ABC or C-B-A. 
Lightweight. Com- 
pact. Big time 

saver. 


KNOPP INC. 


Founded in 1928 by Otto A. Knopp under the 
name of Electrical Facilities Inc. 


et oe ae eee 


Dept. A-3 
1307 66th Street Oakland 8, Calif. 








| 


Among the 
Manufacturers 





Headquarters Announcements 


Federal Pacific Electric Co., 
Newark, N. J., will market under 
its own trade name all products 
of its wholly-owned subsidiary, 
Roller-Smith, Inc., which will con- 
tinue its manufacturing opera- 
tions under a new corporate name, 
Fifty Avenue L, Inc. 

Yardney Electric Corp. and 
Yardney Laboratories, Inc., both 
of New York, have been consoli- 
dated under the name of Yardney 
Electric Corp. 

Multi-Amp Electronic Corp. is 
new name for Multi-Amp Corp., 
Union, N. J. 

Stromberg Time Corp., Thomas- 
ton, Conn.—John V. Barker, sales 
manager, Time Equipment Sales. 

General Electric Co., Schenec- 

yr, N. Y.—G. L. Roark, manager 
marketing, High Voltage 
Switchgear Dept., Philadelphia. 

Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis.—John L. Wiedey, 
marketing manager, Pittsburgh 
Works. 

Continental - Diamond Fibre 
Corp., Newark, Del.—Arthur J. 
3riggs, vice president. 

Edwards Co., Norwalk, Conn. 
Edwin A. Harris, Jr., products 
manager. 

Kaiser Aluminum & Chemical 
Sales, Inc., Chicago, I1]l.—Raymond 
F. Becker, conduit sales manager, 
Electrical Conductor Div. 

Minnesota Mining & Mfg. Co., 
St. Paul, Minn.—R. V. Holton, di- 
visional vice president, electrical 
products division; Burton F. Dan- 
ielson, electrical insulation sales 
manager. 

Anderson Electric Corp., Bir- 
mingham, Ala.—Samuel J. Spurg- 
eon, manager, Utility Engineering 
Div. and Laboratories. 

Garden City Plating and Mfg. 
Co., Chicago, Ill.—Harold E. 
Kuehl, secretary. 

Dayton Rubber Co., Dayton, 
Ohio—John Sly, assistant sales 
manager, Industrial Products Div. 

Multi-Amp_ Electronic Corp., 
Union, N. J.—Eduardo R. Redl- 
hammer, vice president and 
director of research and develop- 
ment; Rue M. Shoop, vice presi- 
dent and director of publicity; C. 
Harold Richardson, assistant sec- 
retary and chief engineer. 

Robertshaw-Fulton Controls Co., 
Milford, Conn.—Donald J. Neary, 
production manager, Bridgeport 
Thermostat Div. 


MINERALLAC 2-HOLE 


PIPE STRAPS 


For Heavier Loads! 


Two-hole pipe straps of 
zinc plated steel. Dou- 
ble ribbed and em- 
bossed for lock washer 
action to support heav- 
ier pipes, cables, con- 
duits, etc. Available in 
sizes to fit pipe and 
conduit from '4-inch to 
6-inch. Also available 
in Everdur, copper or 
aluminum, 


Send for literature and prices 
HANGERS, CLIPS, 


Specify MINERALLAC straps, susuines 


MINERALLAC ELECTRIC COMPANY 
25 N. Peoria St., Chicago 7, Illinois 


MINERALLAC 


ADD-A-PHA 


POWER CONVERTER 














FOR 
DETAILS 
TODAY! 


SYSTEM ANALYZER CORP. 
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TWO MODELS... FOUR SIZES 
for %4,%, 1 and 1% ton chassis 


Service-Master costs so much less in the 

long run that it’s actually false economy 

to settle for any other make. Loaded 

with no-cost extras and put together to 

stay together. Compare ll see why 
Pr is y i 


Cor Max hect 
Service-Mast 


ry Dest buy. 


elow 


q SEND FOR THIS 
6-PAGE FOLDER 


McCABE-POWERS 
BODY COMPANY 
5900 No. Broadway « St. Louis 15, Mo. 


RIGID 


IN STOCK 
Yn” to 6” sizes 
BLACK ENAMELED = 
HOT DIP GALVANIZED 


Conouit Nippte Mec. co. 


1455 SPRING GARDEN AVE. PITTSBURGH 12, PA. 





Vanguard Interstate Corp., Ana- 
heim, Calif—R. W. Limacher, 
president. 

D. W. Onan & Sons Inc., Minne- 
apolis, Minn.—William J. Auger, 
sales promotion manager. 

Sterling Electric Motors, Inc., 
Los Angeles, Calif——Charles M. 
Aswell, director; Leonard A. John- 
son, vice president—finance; John 
R. Eastman, vice president—engi- 
neering; William E. MHoppock, 
vice president—manufacturing. 

Sylvania Electric Products Inc., 
New York—Dr. Herbert Trotter, 
Jr., senior vice president. 

General Electric Co., Lynchburg, 
Va.—Kent J. Worthen, manager 
of mobile radio equipment sales, 
Communication Products Dept. 

Orangeburg Mfg. Co., Orange- 
burg, N. Y.—James E. McCauley, 
vice president. 

Line Materials Industries, Mil- 
waukee, Wis.—Nicholas K. De- 
laney, products manager, switch- 
gear and capacitor sales. 

Daniel Woodhead Co., Chicago, 
Ill—George Gardner, director; 
Francis J. Gibbons, director. 

Acme Steel Co., Chicago, Ill. 
Alfred M. Frederick, assistant ad- 
vertising manager. 

Kennecott Copper Corp., New 
York—William F. Macklaier, di- 
rector. 

Joy Manufacturing Co., St. 
Louis, Mo.—William C. Russell, 
vice president. 

Minneapolis-Honeywell Regula- 
tor Co., Minneapolis, Minn.— 
Harry D. Ruch, product sales man- 
ager for new line of electric in- 
strumentation. 

International Rectifier Corp., 
El Segundo, Calif.—Earl F. John- 
son, secretary-manager of Inter- 
national Rectifier of Canada, Ltd., 
Ottawa, Ont. 

Union Metal Mfg. Co., Canton, 
Ohio—L. F. Heckmann, vice presi- 
dent in charge of sales. 

Olin Mathieson Chemical Corp., 
New York—John P. Anderson, 
assistant manager of aluminum 
distributor sales, Metals Division. 


Regional Appointments 
MIDDLE ATLANTIC 

Triad Transformer Corp.: Pas- 
ton-Hunter Co., representatives 
for upper New York State. 

International Rectifier Corp.: 
David Conrad, sales manager new 
district sales office in Syracuse, 
Nu: 

Wakefield Company: Robert M. 
Brown, regional sales manager of 
24 sales districts from New Eng- 
land into the Mid-West. 

Yale & Towne Mfg. Co.: John 








FULL PRICE 
ONLY 


129°, 


See for yourself how 
much you can save with a 


LANTZ HI-HOIST 


A 10-day free trial will show you 
how the Lantz Hi-Hoist: HOISTS 
AND HOLDS FLUORESCENT 
FIXTURES ...ALL TYPES... 
STANDARD AND RECESSED 
... BRINGS TOOLS TO WORK- 
ING HEIGHT. 
e eliminates the extra man 
e frees high skilled labor for im- 
portant work 
saves man hours 
speeds completion of the job 
pays for itself in 2 weeks in labor 
savings alone 
contractors can bid lower, get more 
jobs 


The LANTZ HI-HOIST IS: 
completely portable 
sectioned for ease of handling 
assembles in seconds 
rolls easily, is stable 
safely lifts 100 pounds 

e hoists to a full 13 feet 


A must for electrical contractors—also 
—dealers interested in distributing 
the Lantz Hi-Hoist, please apply. 


MAIL COUPON 
for Free Trial 


oe 
| LANTZ Manufacturing Co., Inc. 
| Valparaiso, Ind. 

| Please send me your Lantz Hi- Hoist, 
lon a free 10-day trial. Full purchase 
| price refunded if not satisfied after 
| 10 day trial. 
! Name 


| Company 
| Address. i. eo sme Bt 
I City. es 
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J. Chalmers, manager of New 


Cut Service Entrance Costs/ | York Sales and Service Branch, 


Yale Materials Handling Div. 


Electric Storage Battery Co.: 
wi & W William E. Carter, branch sales 


manager in Pittsburgh area, 


Exide Industrial Div. 
MAS T Ki i a SOUTH ATLANTIC 


Day-Brite Lighting, Inc.: Cecil 
. ° e L. Cannon, southern regional sales 

Make installations faster, easier manager, office in Atlanta, Ga. 
Quadrangle Mfg. Co.: Fred L. 
Shelor, representative for state of 
SV ...to fit 14-14-2 or 24%” conduit. Split-clamp Virginia, office in Highland 
conduit support or one-hole pipe strap with lag Springs, Va. ;' 
screws. Flashing and adjustable seal. Best of all, ‘Crouse-Hinds Co.: James F. 
Wueste, Bethesda, Md., manager 


, for the Washington region. 
—and you make faster, better, easier installations. Adalet Mfg. Co.: A. W. Schwind 


In M&W Kits, there’s one just right for every job 











M&W Kits cost less than buying individual parts 





uel Co., representatives in Milwaukee, 
Each kit includes all necessary parts for mast installation Wis 

shown at left, or as selected for specific needs. Fittings are also 14 
available separately. 





Utica Drop Forge and Tool Div., 
Kelsey-Hayes Co.: Howard A 
Edick, sales representative in Vir- 
ginia, Tennessee and the Caro- 
linas. 

Wadsworth Electric Mfg. Co., 
Inc.: New district sales managers: 
Charles H. Porter, Tampa, Fla.; 
George H. Will, Jr., Atlanta, Ga.; 


MAM G TORO MME corse If Weitzel, Baltimore, Ma 


Wesix Electric Heater Co.: 
EAST PALESTINE, OHI . a . . 
. Harold B. Wilde, eastern district 
sales manager, headquarters in 
a nel Huntsville, Ala. 


NO POWER NEEDED for these Sound Powered ‘St ,SENTRAt 


Belden Mfg. Co.: Gordon Shir- 
reffs, representative in parts of 
TE LE v H 0 N EFS Illinois and Wisconsin; Chuck At- 
water, agent in parts of Indiana 
and Kentucky. 

Dayton Rubber Co.: Joseph B. 
Maxson, regional manager, central 
region, office in Dayton. 

Allis-Chalmers Mfg. Co.: George 
_s indoor and outdoor models. Ww. Hanafee, manager, Indiana- 

. Selective ringing, polis district. 
common talking. Stromberg Time Corp.: Clyde C. 

Z Richelieu, Midwest district sales 
HOSE-McCANN er ae re Time Equipment Sales 

Electric Auto-Lite Co.: Bradley 

A. Pritts, Ohio district manager, 

Te Electrical Products Group. 
Ilg Electric Ventilating Co.: 
A. K. Johnson, Cleveland manager. 

Utility Transformer & Equip- 
ior tontcs, WODACK Chicago, representatives. in Chi 

ore rom our < ’ 4~ at = 
mye Bo og ee ae THIS WHERE T0 BUY SECTION ee cago and northern Illinois. 


on the market.” Wodack Hammers are } Wolverine Tube, Div. of Calu- 


built for contractors, for long and profit- . a ~ 
aie service. Every part i. oo As a Is a special for ors desiring met and Hecla, Inc.: Bruce C. 


finest ball bearings, AC-DC motor, cut and advertising In space units smaller than the mini- | Doering sales representative 
hardened gears, heat treated hammer ; ’ : » ’ 
parts. The detachable motor is a power mum run of book display space. Space Is available Cleveland district. 

dri f twist d bide ti d drills, , + . ‘ 
poe in, autadine yew oe "Hight ona In this section In units from one te four Inches. Wadsworth Electric Mfg. Co., 
drive, etc. The hammer has few working Every advertisement is indexed. This section can Inc.: Robert H. Browder district 
parts and is easy to maintain. Drills con- 7 , : 
crete to 13%” dia. Full line of star drills be used economically to promote new product users sales manager, Cleveland, Ohio. 
and 20 other hammer tools. Ask for BUL- f 
LETIN 562-EC. WODACK ELECTRIC TOOL and uses, establish new sales sutlets, reach the buy- WEST CENTRAL 
CORP., 4627 W. Huron St., Chicago 44, Ill. Ing Influences — at an extremely low cost. 
Tel. AUstin 7-9866. Quadrangle Mfg. Co.: J. J. 


See rere cane Sine Haste Rhoades Co., St. Louis, represen- 


New Catalog 59 describes and illustrates complete line of 
electrical fittings and kits. Write for your copy today. 











They operate in any emergency 

over a distance of many miles. 
Can be moved with the job as it 
progresses or serve permanerttly. 


LY 


25TH ST. & 3ro AVENUE. BROOKLYN 32. N.Y 
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tatives for part of 
Missouri, 


Ken- 


southwestern 
Illinois, eastern half of 
and northwestern part of 
tucky. 

Adalet Mfg. Co.: New represen- 
tatives: Hutson Colcock, New Or- 
leans, La.; Jack McAdams Co., 
Dallas, Tex.; A. W. Schwind Co., 
Milwaukee, Wis. 

Crouse-Hinds Co.: H. 
regional manager, Gulf 
in Houston, Tex. 

Wadsworth Electric 
James A. Cantrell, 
manager, Milwaukee, Wis.; Donald 
W. Phillips, district sales mana- 
ger, Kansas City, Mo.; Wayne G. 
Parker Co., representative, 
Tulsa, Okla. 

Utility Transformer & 
ment Co.: J. E. House, 
tive for state of 
Paso County: 
sentative 


Paul Dees, 
Div., office 


Mfg. Co.: 


district sales 


sales 


Equip- 
representa- 
except El 
Butt, repre- 
Arkansas 
and Okla- 


Texas 
Chester 
in state of 
Louisiana, Mississippi, 
homa. 

John N. Beets, 
manager in 


Admiral Corp.: 
Sr., regional 
Kansas City, St. Louis, and Spring- 
field, Mo., and Wichita, Omaha and 
Des Moines. 

Ilg Electric 
Stanton W. 
Milwaukee. 
WEST 

Feedrail 
Dunn, represent 
California. 

I-T-E Circuit 
Thomas F. Maley, 
district office 
Francisco, serving 
fornia and western 

Utility 


sales 
ale 


Ventilating Co.: 


Smith, office manager, 


William R. 
itive in northern 


Corp.: 


Breaker Co.: 
manager of new 
San 


Cali- 


and warehouse, 
northern 
Nevada. 
Transformer & Equip- 
ment Co.: Ray L. Martin & Son, 
Portland, Ore., representatives in 
Washington, Oregon, North Cali- 
fornia, northern Idaho, northwest- 
ern Montana; Marshall R. Elmore 
& Co., Carlsbad, N. M., represen- 
tatives in E] Paso County (Texas 
and state of New Mexico. 
Anderson Electric Corp.: Cal- 
repco, representative in southern 
California, Arizona, and parts of 
Nevada; Andrew L. Polich, Ine., 
representative in Oregon, Wash- 
ington, western Montana, northern 
Idaho, and Alaska. 
Lewis-Shepard Products, Inc.: 
Charles M. Bergen, sales and serv- 
ice representative in Phoenix, 
Arizona. 
Adalet Mfg. Co.: Jack Payne 
Co., Inc., representatives in Los 
Angeles, Calif. 
Quadrangle Mfg. Co.: 
Allen Ware & Associates, 
sentatives for the s 


John 
repre- 
tate of Arizona. 
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SEARCHLIG 


EMPLOYMENT: 
BUSINESS: 


DISPLAYED 


Employment Opportunities—$24.00 per inch, sub- 
ject to Agency Commission 

Equipment & Business Opportunities—$17.90 per 
inch, not subject to Agency Commission 

An advertising inch is measured %” vertically on 
one column, 3 columns—-30 inches—to a page. 

Bquipment Wanted or For Sale Advertisements ac- 
ceptable only in Displayed Style 


Send New Ads to Classified Advert acing Div. Electrical Construction & Maint. P.O. Box 12, New York 36, N.Y. 





“ OPPORTUNITIES’ 


—RATES— 


HT SECTION 


:EQUIPMENT 
‘USED OR RESALE 


UNDISPLAYED 


$1.80 per line, minimum 3 lines. To Came advance 
payment count 5 average words as a lin 


Position Wanted ads take one-half of above rate. 


Boz Numbers in care of our New York, Chicago & 
San Francisco offices count as one additional line. 


Dfscount of 10% if full payment is made in advance 
for 4 consecutive insertions 














TRANSF 


BOUGHT — SOLD — RENTED 
REWOUND — RE-DESIGNED 
MANUFACTURED 
Ask For Our Price Schedule And Stock List 
THE ELECTRIC SERVICE CO., 5322 Hetzel St., Cincinnati 27, Ohio 


“America’s Exclusive Independent Transformer Service Shop” 


ORMERS 








WIRE and CABLE WHEN YOU NEED IT 
From Chicago you can get immediate 
delivery on all types of Electric Cable. 
Order today. We ship same day. 

Send for our latest stock sheet 
UNIVERSAL WIRE & CABLE COMPANY 
2919 N. Paulina St. Chicago 13, Ill. 
Branches: Los Angeles—Houston—Denver 











FOR ADDITIONAL 
INFORMATION 


About Classified Advertising 


Cadel 
by WG. Vraw-~ Hell 


Office ii. rest You. 


ATLANTA, 3—1301 Rhodes-Haverty Bldg 
Salnew: 3-695] 
R. POWELL 
16—350 Park Square 
HUbbard 2-7160 
D. J. CASSIDY 
11—520 No. Michigan Av 
MOhawk 4-5800 
W. HIGGENS—E. S. MOORE 
CLEVELAND, 13—1164 Illuminating Bidg. 
SUperior 1-7000 
W. B. SULLIVAN—T. H. HUNTER 
DALLAS, 2—1712 Commerce St., Vaughn Bldg. 
Riverside 7-5117 
GORDON JONES—F. E. HOLLAND 
DETROIT, 26—856 Penobscot Bldg. 
WOodward 2-1793 
D. M. WATSON 
LOS ANGELES, 17—1125 W. 6 St. 
HUntley 2-5450 


BOSTON, 


CHICAGO, 


P. M. BUTTS 
NEW YORK, 36—500 Fifth Ave. 
OXford 5-5959 
H. T. BUCHANAN—R. P. LAWLESS 
PHILADELPHIA, 3—Six Penn Center Plaza 
LOcust 8-4330 
H. W. BOZARTH—T. W. McCLURE 
ST. LOUIS, 8—3615 Olive St. 
JEfferson 5-4867 
SAN FRANCISCO, 4—68 Post St. 
DOuglas 2-4600 
S. HUBBARD 


Announcing 


ELECTRICAL CABLE TESTING 


D.C. HI-POT CABLE TESTING SERVICE 
Mobile Equipment Capable of 120KV D. Cc. 
aximum Test Voltage 


Now Available To 
Electrical Contractors, Industrial Plants, 
and Other High Voltage Cable Users at 
Reasonable Rates. 


Call or Write 


UNIVERSAL TESTING CORPORATION 
2929 North Paulina Street, 
Chicago 13, Illinois 
EAstgate 7-4644 


ELECTRICAL ENGINEER 


Recent graduate with up to two years 
experience. Supervise and coordinate elec- 
trical maintenance, installations, and de- 
sign in a large pharmaceutical manufac- 
turing firm which has been continuously 
expanding. 

Position is challenging and interesting, 
with excellent opportunity for advance- 
ment. 


Reply, giving full particulars, to: 
D. V. Vines 
Personnel Manager 
CHAS. PFIZER & CO., INC. 


Groton, Connecticut 




















ADDRESS BOX NO. REPLIES TO: Bow No. 
Ciassified Adv. Div. of this publication. 
Send to office nearest you 
NEW YORK 86: + 0. BOX 12 
CHICAGO 11: 520 N. Michigan Ave, 
SAN FRANCISCO 4: 68 Post St. 





BUSINESS OPPORTUNITY 
| Electrical Estimator wanted for fast growing 
| contx racting firm in Southern California. BO- 
| 15338, Electrical Construction & Maintenance, 
| San Francisco. 


‘WANT ED 


Anything within reason that Is wanted in the 
field served by Electrical Construction & 
Maintenance can be quickly located through 
bringing it to the attention of thousands of 
men whose interests is assured because this 





is the business paper they read. 
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When you buy Motor Starters —— 


YOU PAY FOR OVERLOAD PROTECTION 


Only ONE-PIECE Overload Relays give 
100% Protection - Only with ONE-PIECE con- 
struction can you know you've installed the 
heater correctly. Only with ONE-PIECE con- 
struction can you know the heater is exactly 
centered, or properly positioned, so that it 
performs according to its rating. Only with 
ONE-PIECE construction can you know your 
motors have full protection. 


Only Square D has ONE-PIECE Construc- 
tion + ONE-PIECE construction eliminates any 
possibility of heater misalignment. Square D 
melting alloy thermal overload relays can be 
installed only one way. They are tamper- 
proof. They are factory-assembled, are in- 
dividually calibrated and tested. Repeated 
tripping will not affect accuracy. 
Insist on 
Square D melting alloy 
thermal overload relays 
Write tor Bulletin SM-275 for the 
complete story on Square D starters 
with ONE-PIECE thermal overload 
relays. Address Square D Company, 


4041 N. Richards St., Milwaukee 12, 
Wisconsin. 


1-PIECE CONSTRUCTION 


— 
> 


Heat-responsive Heat-producing individual factory inspection of every Square D 
element (solderpot)pro- element is an integral part melting alloy thermal overload relay means perform- 
vides accurate response to of overload unit. It’s perma- ance you can trust. Each unit is calibrated and thoroughly 
overload, yet prevents nui- nently joined to solder pot, tested to make sure it will perform according to its rating. 
sance tripping. can't become misaligned. 


E C&M weavy inpustry ELECTRICAL EQUIPMENT...NOW A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 









* TYPE DMC: Dust-Ignition-Proof (Dust- 
Tight) — National Electrical Code Class 0 
Groups E, F and G; NEMA Type 9EFG 

* * TYPE WMC: Watertight — NEMA Types 
3, 3R, 4 and 5 





CROUSE-HINDS TyPpes DMC* AND WMC** 
Combination Line Starter CONDULETS 


DMC-WMC Condulets are designed to accept and operate any 
of the various makes of motor starters and circuit breakers. Single speed 
non-reversing combinations are equipped with a universal mounting plate, 
motor starter reset assembly and circuit breaker operating assembly. 

No substitutions of any parts on the Condulets are required. 

Built-in push-button stations and selector switches with various 
contact arrangements, pilot lights and control transformers can be supplied. 
Push-button and selector-switch operating shaft holes 
and pilot-light holes may be drilled, tapped and 
I lugged for future use. 

Separate mounting lugs are bolted on body. A center position is 
provided on back of body so that lugs can be attached for 3 point 
suspension or center pole (2 point) mounting. Circuit breaker handle é I 
has provision for padlocking in “On” or “Off” position. ; 








WRITE for descriptive literature and specifications . . . UNIQUE COVER HINGING ARRANGEMENT 
or contact your Crouse-Hinds distributor. allows DMC-WMC Condulets to be mounted 


directly adjacent to other Condulets with- 


out providing extra space between for 
GIN cover to hinge open. Cover pulls out, then 
<> to either side to clear adjacently-mounted 


MAIN OFFICE AND FACTORY: SYRACUSE, NEW YORK Condulets or other equipment 























@ CONDULE L CAL EQUIPMENT (Explosion-Proot and Conventiong!) @ FLOODLIGHTING 

@ TRAFF! T STEMS @ AIRPORT LIGHTING and WEATHER MEASURING EQUIPMENT 
These products are sold exclusively through electrical distributors. For application engineering help, contact 
one f the tollow 7 tlices 


Resident Representatives 





